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SILCON STRIP? 
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R a E ie id i :  € Manufacturers of electrical equipment in which laminations are used will find 


upon trial that Sil-con, Republic’s Perfected Electrical Strip, shows many definite 


vi L “2 
burners. AY y, advantages. , ea 
i. ae Coils are easily handled into the press. Coil set is removed and laminations, 


* therefore, lie flat and are easily stacked. Size, gauge and temper are uniform. 
H1IO E é These qualities, plus absence of loose flaky scale, mean improved punching 
a RFECTED ELECTRI CAL qualities that prolong die life, produce less scrap loss, speed up production, and 

give lower handling costs 


STEELS...SHEET AND STRIP Electrically, Sil-con Strip is sold on a basis of electrical performance—the 


same performance being guaranteed on strip as on the equivalent grades of 
Sil-con Sheets. 

Five grades of strip are available to enable you to meet specific requirements— 
Armature, Electrical, Special Motor, Special Dynamo and Transformer. The 
results of tests will gladly be sent you upon request. 


tera | REPUBLIC STEEL CORPORATION 
‘ssued July 19, 1932, and other appli- 


ations for Letters Patent of the 


United States and foreign countries. GENERAL OFFICES =—aRe— YOUNGSTOWN, OHIO 














































































Manufacturers, jobbers, and 
dealers now look for two identi- 
fying marks on power supply cords. 
The first is the name “Belden” on 
the Soft Rubber Attachment Plug; 
the second is the Underwriters’ 
bracelet label attached to every 
five feet of approved cord. Unap- 
proved cord is fast disappearing 
from the market. It has no place in 
modern merchandising. It is a fire 
hazard and a danger to human life. 


Belden Soft Rubber Plugs are 
safe because there is no breakage 
in the factory or in transit to jobbers 
and dealers. Factory breakage, 
alone, is so serious that leading 
manufacturers insist that all cords 
must be supplied with Belden Un- 
breakable Plugs. 


Jobbers and deale:s demand 
Belden Soft Rubber Plugs because 
store breakage is eliminated and 
no calls are received to replace 
broken plugs after appliances are 
in the home. 


Appliance users prefer Belden 
Soft Rubber Plugs because they are 
safe and trouble-proof. There are 
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no irritating annoyances due to 
broken or defective plugs. 


The Belden Soft Rubber Plug is 
fully covered by patents in the 
United States and many foreign 
countries. Its construction is unique. 
It is, today, the accepted standard 
of the electrical industry in attach- 
ment plug design and performance. 


Belden Soft Rubber Plugs are 
now available on safe cords 
through the Belden Manufacturing 
Company or any of the following 
Belden licensees: 


In U.S. A. 
American Steel & Wire Company 
Anaconda Wire & Cable Company 
Diamond Braiding Mills, Inc. 
Essex Wire Corporation 
General Cable Corporation 
National Electric Products Corp. 
Packard Electric Corporation 
John A. Roebling Sons’ Company 
Rockbestos Products Corporation 
U. S. Rubber Company 


In Canada 
Viceroy Mfg. Co., Ltd.— Toronto 
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1—Belden cap is molded of 
rubber throughout— no break- 
able parts. 

2—Belden blades are set in 
slots molded in rubber cap.They 
cannot break loose nor be 
forced permanently out of posi- 
tion. Blades are self aligning 
and always retain a firm grip in 
any outlet. 











3—Conductors are soldered 
to blades; no screws—no loose 
strands. 

The Belden Soft Rubber Piug 
outlives the appliance. 








BELDEN MANUFACTURING CO. 
4533 W. Van Buren St. Chicago Remember the two identifying 
marks of safe cords—"“Belden” and 


the Underwriters’ label! 
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Soft Rubber Plugs on Safe Cords LE 


for every type of electrical appliance or service 
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tach- releases automatically 
ance. when the water reaches 
212°F., and closes when 
s are the temperature drops 
‘ords 
uring 
wing 
LOOK at this ingenious valve for hot-water boilers. 
a ... We make it, test it, and ship it complete—all 
ready for delivery to the plumber. The job involves 
two castings, several screw-machine parts, a stamp- 
p. ing, a wire-formed part, a special loading-spring. 
_ And a series of very accurate machining, assem- 
ion bling, and testing operations. (A thermostatic disc 
is furnished by the customer.) 
ts We specialize in this “made-to-order” manufac- 
turing. We have the facilities and skill to handle 
ve it right. And the customer for whom we do the job 
’ 


is left free to devote his entire time to selling and 
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San Francisco 
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below. (An emergency fusible plug is an additional guard against high temperatures.) 
Protection against over-pressure is provided by a spring-loaded valve. It opens when 
the pressure exceeds a pre-determined amount, and closes again as soon as the excess 
pressure is relieved. Operation is positive, efficient, trouble-free. 
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MANUFACTURING COMPANY, 


Boston 





distribution. . . . No production worries for him! 

Do you have any jobs involving the manufacture 
of metal parts or metal products? Let a specialist 
take the work off your hands... relieve you of 
extra burdens, extra overhead. We are equipped to 
serve you efficiently, economically—as we have 
served thousands of companies in every industry. 

Executives, plant superintendents, engineers, pur- 
chasing agents—write for our interesting free 
folder, “Cases and Conclusions.” Address Scovill 
Manufacturing Company, 65 Mill St., Waterbury, 
Connecticut. No obligation. 





CONNECTICUT 


Chicago Detroit 
In Europe: The Hague, Holland 


WATERBURY, 
Providence 
Los Angeles 
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GENERAL ELECTRIC ANNOUNCES 
PARALLEL ALL-RUBBER CORD... 


(with Midget rubber Plug Moulded right on) 
For Lamps and Small Appliances 


For the first time — a small appliance cord-set that 
meets all requirements at low cost. Small, attractive, 


durable. 


G-E Parallel Rubber Cord has many advantages over 
braided cords. It is flexible, will not kink, cannot fray, 
does not collect dust readily, can be cleaned easily .. . 
just wipe it off. The extra exible conductors are insu- 
ated with a 30°, rubber compound. The wear-resisting 
outer jacket is made of a compound containing 40%, 
rubber. The G-E Midget Plug is all-rubber, moulded 
right onto the rubber cord . . . AN EXCLUSIVE G-E 


FEATURE. It fits any standard convenience outlet. 
G-E Parallel Rubber Cord will give lasting, efficient 
service with greatest safety. It is ideal for small appli- 
ances — lamps, radios, fans, clocks, etc. It is available 
in brown, black, olive, or ivory finish. The midget plug 
is available in brown or black. 


For further information and estimates write 
Section ©-225, Merchandise Department, 


SA 

a Jaie 
General Electric Company, at Bridgeport, ee on 
Connecticut. m 


Cord and plug approved by Underwriters. 


GENERAL @ ELECTRIC 


ACCESSORY EQUIPMENT 


MERCHANDISE DEPARTMENT. GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
el 
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For NEMA—for You As | See NEMA’s Opportunities in the Light of Present 
HIS issue of ELECTRICAL MAN- N ; 
; ; ay oe By F. M. ker 
UFACTURING has a special empha- won : y Feike 13 
sis on NEMA. Why? Because its Varnished Cloth Insulation-V By Victor A. Ryan 17 
appearance coincides with the big “ ” 
spring meeting of that organization in If | Had Only Known By L. M. Demarest 19 
Hot Springs, Va. NEMA News aa 
3ut for all this the magazine is just ae 
as much for you this month as it is Editorials . B 
for NEMA members—in fact more so Thin Paper Insulation |. _ By J. J. Keyes 24 
than some May NEMA issues because 7 . ; 
of special conditions. The editorial on Trends in Electric Refrigerators angoced. Ul 
page 23 tells you what they are Insulation for Tuned Radio Circuits .. By S. W. Place 28 
eee ‘ 
; A Condensed NEMA Directory .. a= 
y 
Also in This Issue 
PAPER insulation for magnet wire cae a iii a aS es 
means 29% less volume for coils. 
See page 24... Rolling silver con- Motor and Control Section 
tacts into baser metals. Page 41... 
All about totally enclosed motors. Page Totally Enclosed Motors ..... dfatte shee dad hd Haale eS 31 
31 ... What the refrigerator manu- Motor and Control Patents . 34 
facturers have been up to. Page 25 
. and whether you be manufacturer New Motors, Controllers, Drives .. se 
oO oto -pair sho oprieto f ll 
ee ee ee Where Can | Get the Motors | Need .. ... 36 
want to read A. J. Kaiser’s article on 
page 38. You may “hit the ceiling” What Motor Repair Shops Mean to Manufacturers .. By A.J. Kaiser 38 
but you'll want to read it through just : 
the same. saiiaiiiennionmaicniaie 
eee 
“Coming Attractions” What Is It Made of ............ ........ Heat Treating Furnace 40 
UNE will complete the story on Putting Silver Where You Want It .. Pees. ee 
totally enclosed motors. Then in : ‘ 
July are treated universal motors. Electrical Manufacturing News ... ie OR 
a 5 tai 
New Catalogs, Leaflets, Books . doi gh OE 
The Month’s Electrical Patents . » dates! ae 


Index of Raw Materials and Parts . 





Electrical Manufacturing does not pub- Signed articles express the thought 
lish any news or comment relating to of the contributor, but not neces- 
either personal or patent controversies sarily that of the editor or publisher 





Member 


Controlled Cireulation Audit, Ine. 


Published Monthly and Copyrighted by 





The Gage Publishing Sompany 


incorporated 
Here’s one of them pictured above. 


And with the article is a list of 198 239 W. 39th St., New York, N. Y. 


specific applications where universal Manager, Chicago Office; 1258 Pratt Blvd., L. C. Bassett, Vice-President 
motors fit the job to a “T” 
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Why these Instruments 





are Free from electrical disturbances 






























ENSITIVE electrical instru- 
Gy; ments can function accurately 
only when internal electrical dis- 
turbances are completely elimi- 
nated. In the case of the Echlin and 
“chlin instruments, this is accom- 
plished through forming the hous- 
ings of Bakelite Molded, a material 
of high insulating value. 





Of the Condenser Tester the makers 
say—“All of the component parts 
are assembled in a Bakelite Molded 
case, eliminating the need for com- 
plex insulating of each part and 
each circuit. This case also elimin- 
ates the capacity effect on the in- 
strument itself, resulting in more 
uniform accuracy, regardless of me- 


tallic or non-metallic surroundings” 


With the Thermo-Watt Meter “All 


troubles inherent in metal cases are 





Condenser Tester and Thermo-Watt Meter, both housed in black Bakelite Molded cases. 


gis , . Made by Echlin and Echlin, Inc., San Francisco, Cal. 
eliminated through using Bakelite 






Molded. In an instrument of this In addition to the technical advan- We invite you to write for illustrated 
kind, designed for high tension tages of Bakelite Molded, its per- descriptive Booklets 25M, “Bakelite 
current, these troubles would be manently rich lustre and fine finish Molded” and 25L, “Bakelite Lam- 
almost unsurmountable were it not add greatly to the quality appear- inated” and to consult our tech- 
for the high insulating properties ance of an instrument. Production nical staff in regard to your own 
of Bakelite Molded”. economies too are often effected. particular problems. 

BAKELITE CORPORATION, 247 Park Avenue, New York, N.Y........ ,---+43 East Ohio Street, Chicago, Ill. 


BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Ontario, Canadr 


BAKELITE 


~—=(&) 
feqistered trade morks shows above distinguish moteriols wmemce! ign tor infaity or callmited quantity NM tymbolires the infirete 
Gecoviectored by Sahelite Corporation. Under the capital “8” ie the (8. stalin eileen eat Stem atate Uaaaennahits | predvets” 


THE MATEREAE OF A THOUSAND WSES 
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200 KW motor generator set built by the Elliott 
Company of Ridgway, Pa., equipped with USF 
Bearings in 1918. The bearings have not yet 
begun to show signs of appreciable wear. 
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...for 15 Years 


...but not (Sone * 
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PERFORMANCE....that Smiles at....PRICE TAGS! 


OU can get Plus-Performance in 

bearings simply by specifying... 
by demanding 0s. And Plus-Per- 
formance in a bearing always costs 
less... even when the bearing costs 
more. 


For example: the S0SF Bearings that 
went into the hard-working motor 
generator set, illustrated above, in 
1918... that are still on the job and 


that have never asked for anything 


but oil four times each year! 


S0S Bearings are not built with one 
eye on a pricelist. Theyaremade todo 
a specific job. Special ores from Sis 
mines. Special steels from SSF for- 
mulas. Test upon test in S0SF labo- 
ratories. The right bearing in the right 
place... always. These are some of 


the things that allow Stef Bearings 


to stand up for years when ordinary 
bearings fall down in a few short 
sacs’ Industries Inc., 40 


East 34th Street, New York, N. Y. 


months. 


BALL & ROLLER BEARINGS 
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The name National HARD Vulcan- 
* ge ized Fibre covers scores of kinds, 

j ; grades, properties and combinations 
of properties; each developed with 
certainty, uniformity, dependabili- 
ty and complete suitability— 


the material 
N; 


As you check the properties 
and characteristics peculiar to 
National HARD Vulcanized 
Fibre, you will find that, in 
one or more ways, it resembles 
steel, leather, glass, rawhide, 
bone, shell, rubber, lignum 
vitae, porcelain, whalebone, 
brass. In many cases, it is now 
displacing these materials and 
a number of others. 


TOASTER HANDLES 





Be 


des 


and Feet, of National HARD tie: 
Vulcanized Fibre. Protect fingers. : 
Save table tops. Easy to make. 

FUSE PULLERS 
of National HARD Vulcanized hu 


Fibre. Light. Strong. Durable. 
Excellent Insulators. Made com- 
plete in a few simple operations. 


DISTRIBUTOR 
RUBBING BLOCKS 
of National HARD Vulcanized 
Fibre. High in dielectric strength. 
Resist wear. Function perfectly. 
Wear longer; cost less than any 
other suitable material. 
OIL CHANGE TAGS 
of National HARD Vulcanized 
Fibre. Excellent for advertising gas 
station merchandise. Low in cost. 
Last for years. 
CROWNS 
for Football Helmets and Miners’ 
Protective Hats of National 
HARD Vulcanized Fibre. Rigid. 
Light in weight. Shed water. 
Ventilate. Protect the head. Also 
for Miners’ Lamp Holders. 
CASES 
are made of National HARD Vul- 
canized Fibre. Light. Strong. Dur- 
able. Low in cost. Easy to make. 
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Nearly every day somebody, in 
some industry, working with ou 
Engineering Department, finds in 
the properties peculiar to National 
HARD Vulcanized Fibre, a new 
‘ , short-cut, betterment or economy 
in product or plant equipment. 


» NVE 


iy PRODUCTS 


PHENOLITE (Laminated Bakelite) 
PEERLESS INSULATION 
NATIONAL HARD 
VULCANIZED FIBRI 


VULCANIZED FIBRE CO. 


ie i To Wilmington, Delaware, U. S. A 
& Se J es Offices in Principal Cities 
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laminated metal contacts 
by 


Purehasing Production Your 








Agents Managers Customers 
Because they combine the Because they permit the Because they give 4 to 5 
design of specially shaped times as much contact 
desirable contact proper- one-piece contacts which a ee 
a ee a ness of silver in rivet or 
ties of solid silver or plati- used in the assembly of 


. ; . welded tip form and be- 
units using rivet or screw 


num with the advantage type contacts. Fewer as- cause they conduct heat 
sembly operations mean away rapidly and reduce 
of lower cost. lower costs. the tendency to arc. 







ee Our Engineering Department will be glad to assist you in 
adapting your present designs to use laminated metal con- 
tact parts. 


We have helped many manufacturers design special laminated 
contacts, and our experience is at your disposal without charge. If 
you will send blueprints of your present assembly and indicate the 
approximate quantity of contacts you would require, we shall be 
glad to estimate the saving which can be accomplished. All infor- 
mation will be held in strict confidence. 


SILVER ON OTHER METALS 














Send the coupon for 
a booklet which de- 
scribes our laminated 
metal 


the advantages they 
provide when used to 
replace rivet or screw 
yee ee re ee. Tee ET type contacts. 






General Plate Company, 36 Forest St., Attleboro, Mass. 









contacts 


and | errr r ere TT tee Tie eT 


General Plate Company 








36 Forest Street - - - - - - Attleboro, Massachusetts 
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A group of ice cream manufacturers maintain a plant 
in New York for repairing, reconditioning and rebuilding 
electric refrigeration cabinets, used by their retail ice 
cream dealers. 


Refrigerating units, of various makes, are sent to the 
brazing department of this plant for reconditioning. The 
majority of these old "cripples" had been brazed with 
soft solder by their manufacturers. Hence their failure. 


This tin-lead solder is melted off, and the new joints 
now brazed with SIL-FOS. Before Sil-Fos was adopted 
by this big repair plant, repair joints had been made 
with soft-solder because commercial brazing or welding 
alloys required destructive torch temperatures. 


Vol. 11, No. 5 


U.S.PATENT 1,829,903 


A Time and 


Money Saver 
in 


Repair Work 


Brazing with SIL-FOS, they testify, takes only one- 
fifth of the time it formerly required to complete a 
unit with soft-solder; because soldering required tinning 
before, and painting after, the joints were made; to 
protect the joints from the corrosive attack of the bath 
of "anti-freeze" mixture in which the unit operates. 


They are now able to guarantee the permanent leak- 
tightness of these joints—something they could never 
do before. A heavy future repair expense will be saved 
to the ice cream companies as Sil-Fos replaces soft 
solder in both the manufacture and repair of their 
refrigerating units. 


Whether for manufacture of new non-ferrous 
metal products, or the repair of old ones, 
SIL-FOS brazing alloy, flowing freely at 
1300°F., is meeting a rapidly widening ac- 
ceptance. It makes strong, neat, leak-tight 


joints quickly. 


Send for Bulletin 55E 
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HAKEPROOF 


The Shakeproof principle of “VIBRATION 


CONTROL. is showing the way to TFUCMN 


Type 12. Internal 


aw 


Parag) 


Aer - 

eg . 4 

ic -_ 
a 


Type 11. 


Type 20. Locking 
Terminals 
ORR we tt 
1,419,564 —1,604,122 
1,697,954 — 1,782,387 
Ola site lat 
Foreign Patents 


PERFORMANCE 


@ By protecting each and every connection 
with Shakeproof Lock Washers and Shake- 
proof Locking Terminals, the damaging action 
of Vibration is definitely controlled. The extra 
holding power of Shakeprocf’s twisted teeth 
keeps each nut and screw absolutely tight, 
and the greater the vibration the tighter they 
lock. This makes higher speeds possible — 


POSSIBILITIES! 


makes lighter materials practical and assures 
greater efficiency in performance for any 
metal product. Decide today to give your 
product the advantages that Shakeproof 
protection provides—clip and mail the 
coupon below for free testing samples and 
your copy of the complete Shakeproof cata- 
log. Do it now! 


SHAKEPROOF 


It's the Twisted Teeth 
that lock” 


Shakeprooy Washers | 
representatives are located f 
in the following cities: 


New York; Philadelphia; § 
Boston; Pittsburgh; Detroit; 9 
Schenectady; Cleveland; 
Milwaukee; Cincinnati; 
Toledo; Dallas, Texas; 
Birmingham, Ala.; 
Los Angeles; San Francisco; 
Seattle; Toronto, Ont.,Can, 


| 2533N. Keeler Avenue 


. Lock Washer Company 


{Division of Illinois Tool Works} 
Chicago, Illinois 


; | Coupon Gentlemen: Kindly send us your complete catalog and 


price list. Also, please send us testing samples as indicated. 
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HORSE HEAD sz ZINC 


For Die Castings 


This striking and ingenious 
vending machine disregards 
price fluctuations. Its die cast 
mechanism (containing 97 parts 
and shown disassembled) can be 
set to accept pennies, nickels, 
and dimes, singly or in com- 


bination. 


VARIETIES 


of zinc die castings control the destiny of coin intake and cigarette output in 
this strikingly designed Rowe vending machine. 

Zinc die castings are controlling and solving the destinies of a wide range 
of products. Monthly we picture another that Horse Head—uniform quality— 
Zinc alloy die castings helped make a success. Let us show you other products 
—give you further data and comprehensive details on pro- 


duction economies, design possibilities, and sales advantages. V V R I a. E 


THE NEW JERSEY ZINC COMPANY 


Zinc 160 FRONT STREET, NEW YORK CITY D 
ZINC ALLOYS - - - ROLLEDZINC - - - ZINC PIGMENTS - - - SPIEGELEISEN 
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Design - Production - Marketing - Administration - Rebuilding 
As applied to all those products which depend in any 
way upon electrical energy for their operation or use 
Volume 11 | MAY— 1933 Number 5 
in the Light of P t Need 
By Frederick M. Feiker 
USINESS is at the crossroads. Under the spur of 
drastic economies, policies, to which lip service has 
been given over the last ten years, are being sub- 
jected to the tests of realistic thinking. 
No policy of business is being subjected to sharper 

inquiry than the question of the value of cooperative 

movements in trade. In practically every trade and in- 

dustry, the trade association has been put under the 

microscope. Members of trade associations are asking 

the question: What has been accomplished through col- 

lective action?; and more specifically, What can be 

accomplished ? 

When the editors of ELecrricAaL MANUFACTURING 

asked me to prepare this article, I agreed to do so, not 

with the desire to ring the changes on the well-worn ' 

; - a Since 1921 Mr. Feiker has had a keen 

phrase of the present opportunity for leadership, but interest in the opportunity for group 
: a ioe action on economic and business prob- 
with the belief that perhaps as an individual who has lems by trade and technical associations. 

k ie i ie a oan oe oe His former editorship in the electrical 
nown something Of the past and present of the elec- field, his three-year leadership of the 
oases oe a ee bie i Sa ie Society of Electrical Development to- 
trical industry from the inside, and has also seen it from eather ‘witts tie cette, wills Gtonetee 

the outside, there might be a sense of direction given of the Bureau of Foreign and Domestic 

as : ; Commerce, in many movements for the 
to the present association movement, which would serve improving of business and trade practice 
in ae ee , ; make this contribution of his particularly 

to clarify opportunities in the light of present needs. authoritative. 

ge 

| HOSE who have been intimately man, always an electrical man; once large, important capitalizable asset. 
associated with the tremendous a member of a great electrical com Every leader of the electrical in- 

sts development that has taken place pany, always a member of that com- dustry during the past ten years has 





in the electrical industry during the pany. It is fashionable in this hour given expression to this idea time and 
last twenty-five years, and have been of realistic thinking to discount in- time again. One has only to recall 
part and parcel of that development, tangibles; yet I believe that the spirit the great gatherings of men in the 
will recognize that in this great in- of unity has been one of the under- light and power industry, in the con- 
dustry there is a fraternal spirit that lying reasons for the development of tracting and jobbing business, in the 










has been, at once, a great asset and the electrical industry, and that it at manufacturing business, at Atlantic 
a great liability. Once an electrical present constitutes a tremendously City, at Hot Springs, at Association 
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Island, in scores of resort hotels in 
every part of the country—to feel 
again that surge of comradeship of 
men electrical to advance the pur- 
poses held in common by electrical 
industry. 

This intangible goodwill of the 
electrical industry, which flows from 
a thousand friendships, is one of its 
greatest assets, and should not be 
lost sight of now. 

A second intangible which has 
bound the industry together is per- 
haps more tangible than the first, if 
not more powerful. Our industry is 
founded in science. It is a new art. 
It has literally leaped centuries of rule 
of thumb, through which the older 
arts have plodded. When we can de- 
sign mathematically, and perceive 
through the eyes of science, great un- 
developed areas for industry advance, 
we have a factor which not only gives 
stability to our industry but instills 
pride in the essential efficiency of the 
product and service produced, upon 
which rests the future of the industry. 
“Do it electrically” is not merely a 
surface phrase; it rests on the truth 
that the introduction of electricity re- 
duces waste in production, simplifies 
distribution, and lightens labor. 

No industry, therefore, can have a 
fuller faith in its future, and none 
can have deeper foundations for its 
security. Every theory of national ex- 
pansion which can be stated may be 
interpreted in terms of the useful- 
ness of the electrical industry, be- 
cause the electrical industry primarily 
is a service industry. 

The advance of the electrical in- 
dustry, therefore, presents a many- 
sided front, because it is involved 
with the problems of the develop- 
ment of the factory and the farm, 
the store and the home. The industry 
and trade groups of the electrical in- 
dustry may consider collectively their 
internal problems, and they may also 
consider collectively their outside re- 
lationships to the people whom they 
serve. 


Three Sets of Conditions Face the 
Manufacturer 


I have been aided in my own an- 
alysis of the opportunities for col- 
lective action by industry, by vis- 
ualizing the problems of the indi- 
vidual manufacturer in his relation 
to conditions today. Three sets of 
conditions face every business man. 
First, there are those factors outside 
his business and outside the business 
of his immediate competitors, under 
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which he may exercise control only 
indirectly, through the expression of 
his own opinion on general economic 
and social questions. Second, there 
is that group of conditions which 
each man in a business is in position 
to control with the intelligent co- 
operation of the other members of 
his trade or industry, through the 
establishment of intelligent collective 
action of his trade association. Third, 
there are the conditions within each 
business in which the manager, at 
the head, has full control and over 
which he is supreme. 

The trade association, and par- 
ticularly the manufacturers’ organi- 
zation, has an opportunity to face 
collectively, for the benefit of its in- 
dividual members, the first group of 
problems which lie outside the imme- 
diate business, yet which may have 
the greatest importance in the de- 
velopment of the future. We are, 
for example, in an era in which we 
will see the consideration of social 
legislation for the control of trade 
and industry in many new directions. 

I was brought up in a manufac- 
turer’s family, in Massachusetts. My 
father was in the cutlery business. 
Forty years ago, Massachusetts was 
far ahead of other States in what 
may broadly be termed “social legis- 
lation.” As a consequence the man- 
ufacturers of cutlery in Massachu- 
setts, accepting, as my father did, the 
soundness of legislation designed to 
improve sanitary conditions and gen- 
eral operating conditions for the wel- 
fare of workmen, were faced with 
adding the costs of these improve- 
ments, in competition with manufac- 
turers in Connecticut who were not 
at that time legally bound to have 
the same equipment in their plants. 
In the same way we need today to 
protect and insure the maintenance 
of equalized competitive conditions. 

There is no question but that to- 
day manufacturers have accepted the 
value and the necessity of types of 
national legislation affecting such 
broad subjects as unemployment in- 
surance, minimum wage scales, cbn- 
trolled hours of labor, and so on. 
The problem is not one for indi- 
vidual action, but for collective 
action, through the constructive 
planning of trade associations. It is 
typical of those problems in which 
the trade association today must take 
part. 

Perhaps the greatest opportunity 
for collective action comes in that 
second field which I have mentioned : 


—namely, the establishment ot 
“standards of practice” as the basis 
of intelligent competition. In this 
field the trade association today pre 
sents the soundest organized ap- 
proach, in a Democracy, to the solu- 
tion of group problems of the in 
dustry. In spite of its weaknesses, 
the trade association offers the or 
derly approach to the solution of 
problems within the trade or in- 
dustry in the development of bette: 
industry and trade practices. The 
men who lead trade associations and 
the men who have given their time 
and effort in the solution of their 
problems, through the mechanism of 
committees, deserve the thanks not 
only of their fellow members, but of 
the public; for eventually the bene- 
fits of sound practice within an in- 
dustry tend to maintain standards of 
quality and to uphold standards of 
living. 


Self Interest Governs 80% of 


Association Members 

For several years, and especially 
during the last two years, I have had 
the opportunity to observe, from 
positions of some responsibility, the 
development of improved practices 
by the trade organizations. In the 
average association, 5 per cent of the 
members look ahead; 15 per cent 
perhaps accept their leadership; and 
the rest follow or not, on the basis 
of what their self interest seems to 
determine. 

We hear much in this country 
about National Planning. If we are 
to have national planning, it can only 
come, in a _ Capitalistic 
through the establishment of the col- 
lective values of self-interest, 
whereby the strength of the group 
becomes the determining factor in 
the survival of the individual. 


system, 


Four Objectives for an Electrical 
Association 

At the risk of restating procedures 
that are well-known to the members 
of the National Electrical Manufac 
turers Association—especially be 
cause of the contribution made to 
this whole question of collective 
action of trade associations by Gerard 
Swope, a past president of the or 
ganization—I should like to present 
for the consideration of the members 
of the association, the four groups 
of objectives which trade associa 
tions today may set up. It will be 
obvious that in establishing these 
objectives, the primary purpose is 
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not to attempt to attain all at once, 
but rather to establish a complete 
picture so that the facts can be seen 
in relation to the whole. 

I have said that most trade asso- 
ciations have been established to fight 
something. One of the particular 
opportunities for any group of man- 
ufacturers is to establish what might 
be called “economic objectives” for 
the common consideration of the as- 
sociation. For this purpose the asso- 
ciation has the opportunity to inquire 
systematically into factors which 
may affect the economic stability, 
growth and prosperity of its mem- 
bers as a whole. For purposes of 
suggestion I have classified under 
economic objectives the following 
general subjects. 


1, Economic planning by the As- 
sociation. 


Establish an economic unit which 
shall inquire into such questions as 
the effect of population trends on in- 
dustry growth. 

Find some way of interpreting gen- 
eral data into specific information 
for the electrical industry. 


2. Preparing surveys as to 


a. Seasonal fluctuations affecting sales 
product 

b. Cyclical fluctuations 

io 


3. Preparing surveys as to the long- 
term trends of practices in 


. Production 

Capital goods investments 

. Marketing 

. Transportation 

Labor and personnel problems 

. Trade practices and ethical stand- 
ards 

g. Changes in consumer needs and 
demands 

BG Gs 


mo eo of 


4. Statistical activities (to further 
planning possibilities ) 
A. Current statistics of pro- 
duction or trade 


a. Capacity g. Shipments 

b. Purchases h. Prices 

c. Production i. Returned goods 

d. Stocks on hand j. Inquiries 

e. Orders, unfilled k. Bids 

f. Cancellations 1. Contracts 
a 

B. Labor Statistics 

a. Number employed 

b. Pay rolls 

c. Personnel training 


(a 
C. Management or Cost Sta- 
tistics 

a. Uniform cost accounting (classifi- 
cation of accounts) 

b. Cost estimating 

c. Standard forms for orders, bills, 
bids, contracts, etc. 

d. Cost studies of 
1. Budget 4. Depreciation 
2. Overheading 5. Obsolescence 
3. Production 6. Shipping 


7. Turnover 
8. Stock or inventory control 
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” R. FEIKER presents an all-inclusive program, some of 
which is very desirable, and some of which would be 
very difficult of attainment under the existing anti-trust 


laws. 


“As he states, selfishness and self-interest govern eighty 
per cent of the members of any trade association. Unless 
in any competitive group there is some legal way of control- 
ling the group as a whole, much that is desirable cannot be 


accomplished.” 


Clarence L. Collens 
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9. Maintenance of a research library 
and laboratory 
LD. Forecasting research as to 
sales possibilities 
a. Consumer needs, potential pur- 
chasing power, relation of com- 
peting products and possibilities of 
acceleration by advertising pro- 
Po ae 
b. Based on new inventions in pro- 
duction equipment, etc. 
c. Based on equipment expansion. 
E. Research into cooperative 
buying or bulk quantity 
commitments. Etc. 


A review of the annual reports 
and of the work of various commit- 
tees of the National Electrical Man- 
ufacturers Association indicates that 
several types of work of this sort 
are already under way in the Asso- 
ciation. 

The second group of objectives 
for a trade association is contained 
in the group of activities looking to- 
ward the betterment of the product, 
the elimination of wasteful practices, 
the promotion of high standards of 
practice, the development of public 
confidence, and the dissemination of 
knowledge about the industry’s prod- 
ucts, their usefulness, and their place 
in the economic scheme. 

In this field at the present time 
there seems to be a special oppor- 
tunity for leadership in the electrical 
industry. The organized business de- 
velopment of the electrical industry 
in the past has been sponsored by the 
electric lighting 
largely financed by the manufac- 
turing companies. 

Within the past few months, the 
National Electric Light Association 
has been reorganized, and certain of 
the activities in which their organi- 
zation has led in commercial develop- 
ment have been eliminated. It would 
seem to be obvious that at this time 
there is an opportunity for the elec- 
trical industry, perhaps through the 


companies, and 
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National Electrical Manufacturers 
Association, to redetermine the col- 
lective promotional objectives of the 
industry and to reestablish certain 
of the programs of common purpose 
which have become traditionally a 
part of the electrical industry. 
Starting with a clean slate, there is 
an opportunity to evaluate on a fresh 
basis the worthwhileness of such 
undertakings as the NELA exhibit 
—the great market place for electrical 
equipment and supplies, that has an- 
nually stimulated the electrical in- 
dustry. Certainly, too, the programs 
for promotion of commodities 
through collective action such as elec- 
trical refrigeration should be con- 
tinued. The education that has come 
through the annual discussion of 
commercial practices must certainly 
be maintained and, again, there is an 
opportunity for collective action. 
Objectives for Collective Action 
The detailed business objectives 
for collective action may be sum- 
marized under a half dozen or more 
headings, in the same way that the 
economic objectives have been. They 
include : 
1. Cooperative advertising of prod- 
ucts 


a. Manufacturers and distributors in 
this and related industries 

b. Professional advisors (as archi- 
tects, engineers, etc.) 

c. The consumer 

The electrical industry has sponsored 

many successful “idea’’-stimulating 

programs 


2. Market Research 


1 


a. Discovering and defining logical 
market areas of each product 

b. Determining probable long-term 
market growth factors 

c. Determining normal seasonal fluc- 
tuations in sale and consumption 

d. Determining the responsiveness in 
sale of each product to the business 
cycle influences 

Here is an opportunity to set-up com- 

parisons and provide a basis for a 

better control of marketing costs— 

a field only touched on the fringes. 
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3. Product Research 


a. As to materials now used 
b. As to new materials 
, ie a oeuiiniais 
c. As to new or improved products 
d. As to new uses for present prod 
ucts 


+. Industrial Standardization 


a. Standard specifications for raw 
and semi-processed materials 

b. Standard specifications for equi 
ment and supplies purchased 

c. Sponsorship of standards  {f 
articles produced promoting uni 
formity and interchangeability 
parts 

d. Trade association certification serv 
ice (“Standard Quality’) and 
quality trademark 


wm 


. Simplified Practice 
6. Operation Research 
a. Regarding equipment now used 
b. Regarding contemplated new equi] 
ment 
c. Regarding contemplated manufac 
turing methods 
Regarding contemplated new utili 
zation of byproducts or waste 
materials 


Qo. 


d. 


NI 


. Credit Activities 

A. Establishment of a_ credit 
bureau to 

a. Operate within the association 

b. Cooperate with other associations 

c. Cooperate with commercial credit 

agencies 

B. Establishment of a collection 

bureau service. 


8. Transportation Problems 


a. Establishment of a traffic depart 
ment, concerned with rate and 
classification matters 

b. Cooperation with Regional Joint 
Advisory Boards 

c. Clarification of overseas shipping 
problems 

d. Improvement of 


transportation 
facilities 


9. Insurance Problems 


a. Securing equitable rates and uni 
form schedules 

b. Securing more adequate coverage 
or protecti n 

S Study ing feasibility of coopera- 
tive insurance arrangements 

d. Acting as insurance service bureau 
for members 


10. Cooperative deliveries 

11. Cooperative warehousing 

These suggestions are assembled 
from the activities of many asso- 
ciations. Not any one organization 
performs them all. But they indicate 
the type of problems that are capable 
of collective group action 

A third class of objectives already 
touched upon has to do with the 
welfare, the health, the safety, the 
economic independence, and the free- 
dom from uncertainty of those with 
out whose services the industry could 
not exist. We have under the social 
objectives for the trade association 
development such questions as: 
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1. Stabilization of employment 


a. Employment surveys as to wages, 
hours, personnel, efficiency, adapta- 
bility, etc. 

b. Placement service 
Cooperation with public « 
employment agencies 


Etc. 


r private 


2. Unemployment insurance 
3. Employee retirement plans 
q Training schools for employees 


a. For apprentices, manual workers, 
foremen, salaried workers, sales- 
men, and executives 


5. Living and working conditions 
a. Health, hygiene and welfare pro- 
visions 
b. Plant sanitation 
c. Hospital and medical care 
d. Employee recreation 
6. Employee safety plans 
a. Safety campaigns or contests 
b. First aid instruction 
7. Savings funds and stock pur- 


chase plans 


8. Encouragement of conciliation 
and arbitration in disputes or 
misunderstandings with em- 
ployees 


9. Woman and child labor policies 


10. Public relations 

a. Press contact 

b. Government contact (local, State 
and Federal) 

c. Public participation in problems of 
trade 

d. Educational projects, tributes to 
industrial or social leaders, etc. 

ec. Public information bureaus 

f. Advertising 

In the next few years it is alto- 
gether probable that these questions 
will become much more than aca- 
demic possibilities for study by trade 
associations and it is evident that in 
this field the trade association has 
the opportunity for group action as a 
basis for guiding its individual mem- 
bers. 

Finally, in the list of objectives are 
those which might be called “legal” 
in purpose. New laws are constantly 
being developed affecting industry. 
New industries and new relation- 
ships with industries result from 
these laws. It is therefore obvious 
that a fourth great purpose of any 
trade association is to study col- 
lectively the pertinent laws, the dis- 
semination of information concern- 
ing them, and the formulation or 
criticism of those proposed projects 
which may concern the particular 
association. Many associations exist 
wholly for this purpose. But it seems 
to be increasingly evident that the 
tendency is away from so many gen- 
eral organizations, in the direction of 








the concentration of all pertinent in- 
formation in what might be called 
the commodity associations. 


isn’t Larger Membership Desirable? 


In this respect, there seems to be 
an opportunity to bring into such an 
organization as the National Elec- 
trical Manufacturers all those manu- 
facturers who share the market for 
electrical apparatus and _ electrical 
equipment. From the point of view 
of sharing common opportunities, 
especially for what I have listed as 
the social and business objectives of 
trade association work, there seems 
to be at this time an opportunity to 
assemble within the National Elec- 
trical Manufacturers Association 
many manufacturers at present non- 
members. It is recognized that there 
are within the electrical manufac- 
turing industry both buyers and 
sellers. One group of electrical man- 
ufacturers are buyers from other 
electrical manufacturers who could 
not share in the discussion of cer- 
tain types of problems as between 
buyer and seller. On the other hand, 
in the immediate objectives for trade 
associations which I have listed 
under the headings of social and 
business, there seems an opportunity 
for an amalgamation of purpose. The 
fact that the National Electrical Man- 
ufacturers Association already has 
been organized by commodity groups 
suggests the opportunity for that or- 
ganization particularly to add other 
groups and to serve as a center point 
for collective action of the various 
other groups. 

Great strides have been made in 
the application of what might be 
called “the scientific approach” to 
the problems of production. The 
many committees that have worked 
from early days on problems of 
standardization and costs have well 
grounded standards of accomplish- 
ment. The problems of distribution 
are not, in type and character, the 
same as the problems of production. 
They do not lend themselves to the 
same pattern of analysis. On the 
other hand, if we are to solve our 
problems of distribution we must find 
an approach to them in the same 
scientific spirit that we have ap- 
proached the problems of produc- 
tion; and we must agree that some 
basic statistical analysis, both as to 
market opportunities and as to sales 
costs and sales control, are essential 
for the sound development of the in- 
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dustry. We believe in this country 
that we should proceed with in- 
telligence as a basis for free compe- 
tition. The time has passed when 
profits can be made on the basis of 


Fifth of a Series 


HE most important characteristic 

essential in high voltage applica- 

tions is the ability of an insul- 
ating material to withstand the ap- 
plication of electrical stress. The term 
“Dielectric Strength’ is generally 
used with reference to this ability to 
resist breakdown under electrical 
stress, but in a more restricted sense 
it means “the highest unit electrical 
stress which an insulating material 
can sustain at or just prior to rupture 
or breakdown.” (1) 

The value of the Dielectric Strength 
is obtained by measuring the voltage 
required to break down a specimen of 
the material when placed between two 
electrical conductors (electrodes). It 
is expressed as the number of volts 
required to puncture a stated thick- 
ness of the material. For purposes 
of comparison, the Dielectric 
Strength is usually expressed on a 
unit basis; that is, the volts per unit 
of thickness. 

The available published values for 
the Dielectric Strength of Varnished 
Cloths vary over wide limits, but the 
variation is not strictly one of differ- 
ences in the magnitude of Dielectric 
Strength values but rather one of the 
differences in test procedures used to 
determine the value. The Dielectric 
Strength of a given material varies 
greatly with conditions, such as the 
rate or time of application of the test 
voltage, the size of the electrodes. 
the temperature at which the test is 
made and the thickness of the mate- 
rial. When tests are made with these 
variables standardized, there is very 
little variation in the Dielectric 
Strength of Varnished Cloths of dif- 
ferent manufacture. 

The variation of dielectric strength 
with the rate of voltage application 


(1) Definition by F. M. Farmer, Electrical 
Testing Laboratories. 
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ignorance of the other fellow. 

We are in a new era, in which we 
have the opportunity to do what | 
may call “a new kind of thinking.” 
I believe that the National Electrical 


Varnished Cloth Insulation 


S 


Manufacturers Association, ground- 
ed as it is in the spirit of scientific 
inquiry, has a peculiar opportunity 
to translate that spirit into the fields 
of economic and social action 


HE fourth article of this series, published in the April 
issue, was devoted to methods of application of the vari- 
ous varnishes to the cloth itself. This article, and the one 
directly to follow in an early issue, will be devoted to the 
dielectric strength of varnished cloths; its relation to time 
of puncture, size of electrodes, temperature, and normal 


thickness of material 
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or the time required to produce 
breakdown is shown in Fig. 1, 
wherein it is seen that the dielectric 
streneth decreases with increasing 
time for puncture. The rate of de- 
crease is rapid in the initial stages but 
as the time increases the rate of 
decreases slows down and the curve 
flattens out and approaches stability 
between 40 and 60 seconds. The elec- 
trodes used in this test were 2 inches 
in diameter. 

The variation of dielectric strength 
with size of electrodes is shown in 


Fig. 2, wherein it is seen that the 
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By Victor A. Ryan 
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dielectric strength decreases with in- 
creasing area of electrodes. The rate 
of decrease is rather uniform and 
stability is approached with electrodes 
in the neighborhood of 8 to 10 inches 
in diameter. A puncturing time of 
not less than 40 nor more than 60 
seconds was used in making this test. 

The variation of dielectric strength 
with temperature is shown in Fig. 3, 
wherein it is seen that there is a 
marked decrease in dielectric strength 
with increasing temperature. Elec- 
trodes 2 inches in diameter and a 
puncturing time of not less than 40 





30 40 


Time for Puncture—Seconds 





IG. 1. Dielectric strength of varnished cloth decreases with increasing 
time of puncture. Note that the rate of decrease is rapid in the initial 
stages but as the time increases the rate of decrease slows down and 


flattens between 40 and 60 seconds. Electrodes were 2 in. in diameter 

























































































































































































































































































as silk, cotton, paper and especially 
unpregnated paper materials that, 

for all practical purposes, might 
Dielectric Strength he considered homogeneous—but it is 
ze Athi not true for varnished cloths—mate- 
mm. Black Varmihed Cloth) rials which are known to be hetero- 
geneous. This is proved by the ex- 
perimental data. 





The influence of these above men 
tioned variables on the dielectric 
strength test of sheet insulating ma- 
terials was extensively studied sev- 
eral years ago by Committee D-9 on 
Insulating Materials of the American 
Society for Testing Materials. The 
work led to the standardization and 
adoption of the present ‘Tentative 
Methods of Testing Sheet and Tape 


Insulating Materials for Dielectric 


F IG. 2. Dielectric strength decreases with increasing area of electrodes. Strength a ALS. I .M. Designation: | 
Note that the rate of decrease is quite uniform and stability is ap- D 149-30 T. This method was used 
proached with the electrodes between eight and ten inches in diameter. 
Puncturing time between 40 and 60 seconds was used in this test 
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nor more than 60 seconds were used 
in making this test. 

The variation of dielectric strength 
with thickness depends upon whether 
the thickness is increased in the nor 
mal manner, that is by increasing the 
thickness of varnish film to produce 
the increased thickness, or whether 
the thickness is increased by piling 
up or laminating successive layers of 
the same material. In the first case 
the ratio of varnish film to cloth in 
creases with the thickness, while 1 
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the second case the ratio of varnish 
film to cloth remains constant. 
In the case of normal increase in 





thickness by increasing the thickness 

of varnish film, the variation of 

dielectric strength with thickness is 

shown in Fig. 4, wherein it is seen IG. 3. Variation of dielectric strength with temperature. Note the husie 
marked decrease in dielectric strength with increasing temperature. 


, Electrodes in this test were two inches in diameter. Puncturing time indus 
function and the exponent is greater was not less than 40 and not more than 60 seconds Yet 


than one. In the case of increase in 
thickness by piling up or laminating 
individual layers of the same mate- 
rial, the variation of dielectric 
strength, with thickness is also an 
exponential function and the expon- 
ent is less than one. This character- 


that the variation is an exponential 


be ab 
edge 
A 
yet 
That 


a | , searc 
IG. 4. Variation of y 
ee ; ; a : : dielectric strength mate 
istic proportionality of dielectric with thickness. The fortu 
strength to normal thickness on the variation Is an exponen- searc 
> } 1 and laminated thickne tial function and the ex- 

one hand and to aminatec thickness ponent is greater than is pu 
on the other should definitely settle a oe. = pol — = Dielectric Strength has 

yoint on which there has been much peste Fy are 

I ' ee variation of dielectric Normal Thickness a 

strength with thickness time, 
that, for a given thickness, any in- is also an exponential perth 
alten sinietel dell alate function but the expo- . 
Sulating material composed of many paym 
ods, 


controversy. Many persons maintain 
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nent is less than one 
layers of thin material is a_ better 
dielectric than one composed of 
fewer layers of thicker material or 
of one layer only. This is appar- 
ently true for fibrous materials such 
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“If | Had Only Known 


So often you hear that expression after some costly 


experiment in product design, in process, or in market- 


ing. But such sighings are wasted in thin air unless 


they point a way to their future avoidance. There is 


a way out, as this article explains 


~ 
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[ probably isn’t possible to make 
even a_ tolerably guess at 
how much in dollars and cents 
lack of information costs manufac- 
turers. It is not unlikely that the 
loss amounts to many hundreds of 
million dollars a year, a tidy sum 

under any business condition. 
[ am not speaking of ignorance ot 
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their own business, for that is inex- 
cusable, although it, too, probably 
costs a lot. 

What I mean is excusable ignor- 
failure to know about new 
processes, new products, new meth- 
ods, new 


ance, 
channels of distribution 
and dozens of other points which are 
ordinarily foreign to their interests, 
but which on occasion can become of 
great importance. 

Of course, a manufacturer, to be 
successful, has to keep his attention 
pretty strictly on his own affairs. He 
should be a specialist on his own 
bustness—not an encyclopedia of all 
industrial and business knowledge. 
Yet to be most successful he must 
be able to dig up these bits of knowl- 
edge when he needs them. 

A lot of things undoubtedly are as 
yet wholly unknown to anybody. 
That is why we have laboratory re- 
search into new and better processes, 
materials and products. But, un- 
fortunately, a great deal of such re- 
search is constantly being done which 
is pure duplication of what someone 
has already done. Manufacturers 
are constantly spending valuable 
time, struggling more or less inex- 
pertly to devise for themselves wage 
payment plans, cost accounting meth- 
ods, production planning systems or 
more efficient equipment, when ex- 
actly what they need could be found 
ready to hand if they only knew 
where to look. 
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Similarly, 
about 


sales departments grope 
for markets, wasting money 
trving to squeeze profitable business 
out of essentially unproductive terri- 
tories and potentially 
valuable ones, simply because they 
do not know where to go for sound 
market data—and often because they 
do not know that such market sta- 
tistics exist at all. 

Thousands of books, magazines, 
learned reports and the archives of 
various associations are crammed 
useful information on _ prod- 
ucts, processes, machinery, methods 
and markets which would be of big 
dollars-and-cents value to business 
men if they were once dug out and 
put to practical use. 

Information of the same sort is 
often possessed by other business 
men in the same or other industries. 
A competitor may not always be will- 
ing to impart to you what he knows 
on a subject—although even that is 
not unheard of. Frequently you can 
find out what you want to know at 
no cost for a non-competitor—if you 
know where to go. 

Let’s look at a few specific in- 
stances that show how lack of infor- 
mation has hurt earnings either by 
causing actual out-of-pocket expense 
or by shutting off profit-making op- 
portunities. And to clinch the argu- 
ment we will select, chiefly, cases 
where the information was not only 
available but was secured—to the 
great financial good of some busi- 
ness 

But let us start with a typical, hor- 
rible example. 

1. An electrical manufacturer 
spent two years and $35,000 trying 
to make one of its products out of a 
cheaper raw material. That type of 
thing has been successfully 
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scores of times in the past few years 
in many different industries. Often 
the cheaper substitute material has 
been better than the more expensive 
traditional one. 

But nothing came of this particu- 
lar experiment. Finally, by chance, 
the electrical manufacturer learned 
that a chemical company which spe- 
cialized in just such work, and was 
completely conversant with the chem- 
istry of the cheaper material, had 
viven up the attempt three years 
before. 

That information could have been 
got through the right channels, be- 
fore the electrical manufacturer 
started his expensive research. He 
lost $35,000 through lack of knowl 
edge as to what was going on in an 
entirely different industry—ignor 
ance for which few would blame him 
seriously. 

2. Another company. Another ma 
terial. A similar problem with a bet 
ter ending. Before starting its re 
search into the possibility of pro 
cessing a cheap raw material so that 
it would displace an expensive one. 
this company consulted an organiza- 
tion which makes a business of keep- 
ing in touch with matters of this sort 
and which it retained to find out 
just such things. This organization 
discovered that expert chemists, after 
long, continued study, had found 
that it could be done, but that the 
process was so expensive as to mort 
than offset the lower raw material 
cost. 

As a result this company saved 
thousands of dollars in research ex- 
pense. 

3. A manufacturer of special pre- 
cision machinery used in a single 
industry had excess productive ca- 
pacity. He had practically no sales 
force and was not in a position to 
sell effectively or economically to any 
industry except that one with which 
he was intimately acquainted. 

3ut he so badly needed something 
to keep his factory busy that he let 
it be known he was looking for addi- 
tional products. 

His office was soon the Mecca for 
a pilgrimage of more or less ragged 
and bedraggled promoters and brok- 
ers who offered him a weird assort- 
ment of products. Having no idea 
of what he was fitted to make they 
urged him to take on products that 
nowhere nearly fitted his productive 
abilities. Of the few that he could 
conceivably make, there was not one 


that he could possibly sell. It was 
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costing money and valuable time 
merely to listen to the promoters and 
say “No. Not suitable.” 

In time he put his problem up to 
this organization of which I have 
spoken, this clearing house of indus- 
trial information. Here files were 
consulted in which are listed innu- 


merable available products, some of 
them calling for his type of produc- 
tive equipment. 

One of them was practically per- 
fectly suited. It was, let us say, spe- 
cial packaging machinery, made and 
sold in small lots and calling for the 
utmost accuracy in manufacture and 
ingenuity of design. 

The executives of the packaging 
machine company were skilled in de- 
signing and selling their product. 
They knew the field and their com- 
pany was an old, established one with 
a high standing among its custom- 
ers and prospects. 

But, as is often the case where the 
management is strong on selling, it 
was not so skilled in manufacturing. 
Its costs were too high. It realized 
this and was considering the possi- 
bility of having another shop, prop- 
erly equipped, undertake the manu- 
facturing. But the management was 
not in a position to know what other 
companies, in other fields, might be 
open to such an arrangement. There 
was no reason why they should know. 
They were too busy designing and 
selling their product to be able to 
make a survey of all the machine 
shops in the country. Yet the lack of 
this information was costing them 
many thousands of possible profits 
yearly. 

This information organization 
brought these two companies to- 
gether. The one has shut down its 
old plant but continues to design 
and sell—the other does a fine, low- 
cost job of manufacturing. It takes 
334% per cent less gross sales to show 
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a profit for the selling company. And 
the manufacturing company makes a 
profit on this nice bit of additional 
production, which increases its vol- 
ume about 20 per cent. 

That is a case where lack of infor- 
mation cost two companies lost prof- 
its for several years. 


the possibility of process- 


iat it would replace an expen- 
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4. Another concern secured the 
patents covering a revolutionary new 
design of an old, staple and widely 
used metal device. It fit his line per- 
fectly and promised larger profits. 

But, unfortunately, the inventor 
had failed to work out a commer- 
cial process by which to make it. It 
called for a special automatic ma- 
chine. 

The manufacturers’ tool designers 
concentrated on the job, but skilled 
men though they were, they could 
not solve the problem. It was unlike 
anything they had encountered in 
their long and varied experience. 

Finally they put it up to this in- 
formation clearing house. Since the 
product was new it was certain that 
exactly the right machine for it did 
not exist. Yet when the elements of 
the problem were carefully analyzed 
it became apparent that they were 
almost identical with those underly- 
ing the production of an entirely dif- 
ferent product which had recently 
been put on the market. A search in 
the correct channels and through the 
right contacts showed that the ma- 
chine on which the second product 
is made would, with slight modifica- 
tions, make the new product. This 
information which was unavailable 
through ordinary channels is making 
it possible for the concern to produce 
a profitable new product which it had 
just about decided to shelve, after 
having spent a good deal of money 
trying to develop a machine which 
was already in existence. 

5. A manufacturer of small elec- 
trical devices has in past years had 


great success with toys, and as a con- 
sequence has excellent sales contacts 
with toy jobbers, department stores, 
chains and the like. 

Now the commercial success of a 
toy depends largely upon its novelty. 
The manufacturer put his designers 
to work trying to design some abso- 
lutely new toy that would give prom 
ise of being an outstandingly good 
seller. Nothing came forth. Then 
they searched the United States, con- 
sulting their usual sources of new 
devices of the sort. Still nothing 
that filled the bill could be found. 

When this information organiza- 
tion of which | have spoken took up 
the search it at once got in touch with 
its connections in Germany — the 
country noted for toys. It found just 
the thing. It embodied a novel idea 
that had never been marketed in the 
United States. It could be made 
effectively on the concern’s existing 
equipment at a price low enough to 
assure a wide market. 

6. When a company wants to em- 
ploy professional service, how can 
it tell for certain just which firm or 
person is best fitted to handle its pe- 
culiar problems? Take cost account- 
ing as an example. There are prob- 
ably hundreds of capable cost ac- 
countants, yet not all are conversant 
with the problems of a specific in- 
dustry. 

One of the clients of this informa- 
tion clearing house had a cost sys- 
tem installed by a firm enjoying an 
enviable reputation. But its men hap- 
pened not to be familiar with the 
peculiarities of that manufacturer’s 
production method. Therefore, 
they spent a lot of time learning it, 
experimenting and making mistakes. 
The system, when it got going, had 
cost several thousand dollars to in- 
stall. It was expensive to operate, 
and worst of all did not give exact, 
complete and quick control of oper- 
ations. When the depression brought 
low production the whole cost rou- 
tine was thrown out. 

But it soon became evident that 
lack of any cost finding was still more 
expensive. The information organ- 
ization was consulted and was able 
to find out for its client that a cer- 
tain firm of accountants had special- 
ized in installing systems exactly 
suited to that industry. As a result 
the client now has a wholly. satisfac 
tory system that requires the services 
of only two clerks. He could have 
had it at the very start if he had 
known where to look for it. 
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7. A wire manufacturer secured 
the entire rights to a product made 
of wire which called for distribution 
through channels which the manu- 
facturer had never reached before, 
namely, retail stores. The product is 
something to be used in the home. 
he manufacturer’s sales force was 
admirably fitted to reach electrical 
manufacturers, jobbers and utilities, 
but had no facilities for reaching the 
right type of retailer for the prod- 
uct, department stores, specialty 
shops, chains and small, independent 
veneral stores. 

There was no particular reason 
why a wire manufacturer should have 
known that there are organizations 
which specialize in certain kinds of 
distribution. The information-gath- 
ering organization consulted with 
several such distributors who con- 
centrate on just the kind of stores 
the wire manufacturer wanted to 
reach and after complete investiga- 
tion recommended the one best fitted 
for that particular job. 

8. It is not always possible for an 
ordinary 


salesman nor even his able 
sales manager to determine who in 


A Broad Invitation and a Broad 
Program 


Says President Tritle in a letter to 
the NEMA membership. 

“T believe the forthcoming meet- 
ing of NEMA, to be held at The 
Homestead, Hot Springs, Va., be- 
ginning Monday, May 22, will be 
such as should insure your attend- 
ance in your own interest and irre- 
spective of considerations of personal 
inconvenience or expense. 

“All industry is vitally affected by 
current legislation enacted and pend- 
ing. Weare directly and gravely af- 
fected. It is proposed to place be- 
fore the meeting the best thought of 
the electrical manufacturer as to his 
specific problems in the circumstance, 
to devise means for meeting these 
problems, and to crystallize these de- 
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a large company is the man who 
actually has the deciding voice in 
buying a certain product—especially 
if it is a new product. Frequently, 
as every salesman knows, it is not the 
purchasing agent. It may be a more 
or less obscure engineer, a vice-presi- 
dent with special knowledge of par- 
ticular needs or even the president 
himself. Months can be spent by a 
salesman scuttline from office to 
office or from one executive to an- 
other—and he may then be no nearer 
his goal. 

But there is always the right man 
and he can be found—by a person 
who has the right contacts and who 
knows how to do the investigating in 
the right way. 

Thus one manufacturer had about 
given up as a bad job trying to sell 
to a concern which used large quan- 
tities of his product. The purchas- 
ing agent’s answer always was—"‘No, 
we use so-an-so’s product on con- 
tract. It is satisfactory. We will 
not change.” 

Yet this manufacturer had an im- 
proved product at no higher cost. It 
would, because of longer life and 


WHAT'S NEMA DOING? 


A department covering activities of the divisions, committees and 
sections of the National Electrical Manufacturers Association 


cisions into definite action through 
NEMA even if this involves change 
in the work and character of the 
Association.” 

Elsewhere in this department is 
presented the proposed program for 
the three meetings of the Policies 
Division. <All three are open meet 
ines. In fact President Tritle’s let- 
ter of announcement of the meeting 
was sent not merely to the present 
membership but to every company 
which has in the past been affiliated 
with NEMA. 

\nd he asks members, “If you 
have contact with electrical manu- 
facturers who have never been mem- 
bers, please feel free to extend an 
invitation to them. The entire in- 
dustry is affected, and considered 
thinking and concerted action will be 
required.” 


better service, be a money-saver for 
his prospect. 

The information-gathering organ- 
ization of which I have been speak- 
ing found out who could authorize 
the change, and by a _ roundabout 
route secured a favorable introduc- 
tion for the manufacturer to the 
right man—a vice-president. He got 
the contract with no trouble at all 

I could cite many more such ex- 
amples, but these are typical. 

The insidious, and pathetic, thing 
about many of these instances of lack 
ot knowledge is that the able busi- 
ness men involved sometimes had no 
idea that their ignorance was costing 
them money, and still less often did 
they even guess that the valuable in- 
formation was available if they knew 
where to look. Sometimes they 
didn’t even know that they didn’t 
know. 

[It is safe to say that in the present 
stage of science and research of all 
kinds much of the _ information 
needed by any company can be found 
at comparatively small cost, if the 
investigation be carried on along the 
right lines and in the right channels 










Twenty-five Years Old 

he present year marks the 25th 
inniversary since the organization ot 
the American Motor Manufacturers 
\ssociation in 1908. Throughout 
this entire twenty-five year period 
NEMA and its predecessor organ- 
izations have had many of their 
annual meetings at the Homestead 
at Hot Springs, Va. 


Explaining the Code in the South 

In response to special requests 
received by the Uniform Legislation 
Department and in furtherance of 
the NEMA policy of stimulating in- 
terest in the National Electrical Code 
and promoting a thorough under- 
standing of the code requirements, 
\rthur L. Abbott of the staff of the 
department visited several cities in 
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the South during the latter part of 
April and the first two weeks of 
May. The code revisions adopted at 
the March meeting of the Electrical 
Committee, N.F.P.A., were  ex- 
plained and discussed at meetings of 
the local groups in Atlanta, Ga., New 
Orleans, La., and Houston, San An- 
tonio, Dallas, Austin and_ Fort 
Worth, Tex. 

Mr. Abbott also made a general 
survey of conditions with respect to 
cooperative efforts in merchandising 
and the promotion of adequate wir- 
ing in these and some other cities. 
Legislative matters were discussed 
with inspectors and local committees 
in cities where revisions of electrical 
ordinances are contemplated. 


Codes and Standards Committee 
Activities 
The Codes and Standards Com- 
mittee meetings of Feb. 15-16, 
March 2 and March 13 were all pri- 


marily concerned with the proposed 
revisions of the National Electrical 


when the proposals were acted upon 
by the Electrical Committee. 

Prior to the Electrical Committee 
meeting, H. H. Rudd, Railway & In- 
dustrial Engineering Co., Greens- 
burg, Pa., was added to the NEMA 


representation. 


Arrangements have been made 
with the American Society for Test- 
ing Materials to have the Associa- 
tion represented on the Society’s 
Standing Committee on Insulating 
Materials—D9, and its subcommit- 
tees. The NEMA representatives 
are: 

C. H. Bell, Mica Insulator Company. 
R. W. Atkinson, General Cable Corp. 
Dean Harvey, Westinghouse E. & M. Co. 
C. E. Landt, Cont.-Diamond Fibre Co. 
F. S. Mapes, General Electric Company. 

The activities of this committee 
include : 

Insulating Varnishes, Paints and 
Lacquers; Molding Insulating Ma- 
terials; Insulating Plates; Tubes and 
Insulating Mineral Oils; 
Ceramic Products; Insulating Papers 


Rods: 





Hot Springs Meetings of the Policies Division 


Monday Morning, May 22 


1. The Present Economic Changes and Their Effect on Industry. 
2. Economic Problems Forced on the Electrical Industry by Inflation, 
Sales Taxes, the Thirty Hour Week, Minimum Wage Legislation, 


and Other Influences. 
General Discussion. 


Monday Evening, May 22 


1. The Practical Possibilities for United Industry Action and Their 
Legal Aspects in the Rapidly Changing Economic Situation. 

2. The Commercial Problems With Which the Industry Is Faced 
Including Specific Suggestions for Meeting Them in the 


Engineering Application Division 


Supplies Division 


Appliance Division 


(During Tuesday the Executive Committee will consider the situation 
in the light of the two preceding meetings and will evolve the program 
of activities to be undertaken including recommendations as to changes 
in the Association’s work and organization deemed essential thereto.) 


Tuesday Evening, May 23 


Consideration of and action on the program proposed by the Executive 


Committee. 





Code which were acted upon by the 
Electrical Committee meeting March 
14-17. The provisions of the Na- 
tional Electrical Code are of great 
concern to the Association’s mem- 
bers since, in practice, they govern 
many features of design and con- 
struction. The Committee accord- 
ingly spared no effort in assisting the 
Association’s members in determin- 
ing the effect of the proposed changes 
and in obtaining their views so as to 
adequately represent the Association 
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Elec- 
trical Tests of Insulating Materials. 


and Fabrics; Mica Products; 


The Committee has been inter- 
ested in the progress being made by 
the Canadian Engineering Standards 
\ssociation in developing Specifica- 
tions for Electrical Products which 
are to be made a part of the Cana- 
dian Electrical Code (Part 2). Sev- 
eral of these Specifications have been 
referred to interested Sections for 
detailed review. 


Federal Specifications Board: 
Various proposed Federal Specifica- 
tions for electrical products have 
been received and reviewed by inter- 
ested Sections, the resulting com- 
ments being utilized by the Federal 
Specifications Board in their consid- 
eration of the proposed Specifica- 
tions. 

These include: Conduit, both zinc 
treated and enameled; Fuses, both 
cartridge and plug; Rubber Covered 
Wire, building type; Snap Switches ; 
Attachment Plugs and Receptacles ; 
Panelboards — Automatic Circuit 
Breaker Type. 


Review of the ASA revised Code 
for Protection Against Lightning 
has resulted in approval by this As- 
sociation. 


Underwriters’ Laboratories Indus- 
try Conferences: Underwriters’ Lab- 
oratories has advised that they have 
instituted an Industry Conference for 
Refrigeration Equipment, the Con- 
ference consisting of the Labora- 
tories’ representatives together with 
three manufacturing members who 
aac 
C, W. Armstrong, Frigidaire Corp. 

N. Blood, Norge Corp. 
G. M. Johnston, Universal Cooler Co. 

The Laboratories also advise that 
the manufacturing members of their 
Industry Conference for rigid con- 
duit are now: 

F. C. Hodkinson, Amer. Circ. Loom Co. 
H. M. Dreher, Triangle Cond. & Cable Co. 


George, Carlson, General Electric Co. 
O. A. Frederickson, Natl. Elec. Pro. Corp. 


The Codes and Standards Com- 
mittee has reviewed the Specifica- 
tion Form for Electrical Wiring Sin- 
gle Family Residences which was 
prepared by the Joint Industry Con- 
ference on Adequacy Standards for 
Residence Wiring. The Specification 
form is based on the recently pub- 
lished Adequacy Standards for Resi- 
dence Wiring and has been found to 
be generally acceptable. 


Shows and Exhibits Committee 


The Shows and Exhibits Commit- 
tee of NEMA had a meeting on April 
10 to analyze the results of a recent 
questionnaire sent to the member- 
ship. It was revealed that of 131 
companies reporting 72 took no part 
in exhibits during 1932. Of the re- 
mainder 37 exhibited at one, 9 at two, 
5 at three, 6 at four, 1 at five and 
at Six. 
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An Invitation From NEMA 


N MAY of each year the National Electrical 
Manufacturers Association holds its spring meet- 
ing at Hot Springs, Va. Here gather represent- 
atives of the concerns making up this important 
branch of the electrical industry. They determine broad 
policies, thrash out detailed problems. 

Perhaps it is natural that at this season too the non- 
member electrical manufacturer may also turn his 
thoughts toward NEMA, for he is naturally interested 
in its doings as they affect his own business. 

For NEMA member and non-member alike ELEC- 
TRICAL MANUFACTURING therefore gives a 
large emphasis in its May issue each year to NEMA 
and its doings. 

This year in particular the editors feel that they 
have done a signal service to the electrical manufac- 
turing industry as a whole, as well as to NEMA, in 
presenting the views of Frederick M. Feiker on the 
opportunities for collective action. His article under 
the title “As I See NEMA’s Opportunities in the 
Light of Present Needs” appears beginning on page 
13 of this issue. 

Perhaps the suggestions contained in it will seem 
not at all presumptuous, but in fact entirely welcomed 
by NEMA itself, particularly since this year the meet 
ings at Hot Springs, Va., of the Policies Division 
will not only be open meetings but are to be gather- 
ings to which have been invited NEMA members and 
non-members alike. 

As President Tritle has announced, this series of 
meetings concerns itself with “The Changing Eco- 
nomic Picture as it Relates to the Electrical Manufac- 
turing Industry.” Changed conditions in the industry 
quite probably call for changed methods and policies 
within the associations, the various branches and the 
individual units making up the industry. 

With NEMA throwing open its doors in an honest 
endeavor to bring in the best thought in the land it 
becomes the duty of manufacturers in the industry to 
give voice to their views and to contribute their sug- 
gestions as to a way out of any difficulties they see. 

As our share in such a program of constructive 


suggestion we offer this: 


For a Wider Membership 


F YOU ask the question, who are members otf 
NEMA? and the parallel question, who are eligible 
as members? there are probably some within the 
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THINKING IT OUT 


6 WITH THE EDITOR 6 


ranks of NEMA who cannot answer very definitely. 
Hence it is not surprising that there are many outside 
of NEMA who are extremely hazy on the subject. 

Perhaps a fairly accurate answer is that NEMA is 
after all not so much a general purpose association 
as it is a sort of federation; that it is an association of 
groups of manufacturers having more or less identical 
interests within the group of which they are com- 
posed, and the products of these manufacturers are 
essentially electrical in their characteristics. 

If this is so, then the next question is what are the 
groups and are there groups adequately covering all 
branches of the electrical manufacturing industry? 
We believe there are notable gaps in this respect. 

Wouldn't there be profit for everybody concerned if 
NEMA would clarify its membership policy and define 
publicly just who are both eligible and welcome as 
members? And while at it, why not widen the scope 
of membership at the same time thereby enlarge its 
opportunities for service to the industry. 

Ex-President Trumbull in his retiring address last 
October hinted at it when he asked, “Should or should 
not the manufacturers of electrically operated devices 
be members of NEMA? Shall we stick to the old 
expression ‘Apparatus and Supplies’ in considering 
questions of membership or shall we extend the term 
electrical manufacturer to mean a producer of any- 
thing which the public defines as electrical? This 
will mean a change in the character of NEMA, but 
change is in the air.” 

\nd among the excellent suggestions in Mr. Feiker’s 
article appears this, “There seems to be at this time 
an opportunity to assemble within NEMA many 
manufacturers at present non-members. It is recog- 
nized that there are within the electrical manufactur- 
ing industry both buyers and sellers. One group of 
electrical manufacturers are buyers from other elec- 
trical manufacturers who could not share in the dis- 
cussion of certain types of problems between buyer 
The fact that NEMA already has been 


organized by commodity groups suggests the oppor- 


and seller 


tunity for that organization to add other groups and 
to serve as a center point for collective action of the 
various other groups.” 



































































































































































































































































































Thin Paper Insulation 


Means 17% Lower Weight 
and 29% Smaller Volume 


APER insulation for magnet wires lays claim to 

these outstanding advantages: higher dielectric 

strength, better heat resisting qualities, more uniform 

insulation, lower cost of the finished wire, and more 

economical design of apparatus due to higher space 

factor. The author describes the properties of this 
new wire and how it is made 


APER in ribbon form has been 
~ used in this country for a number 

of years for insulating rectangu- 
lar magnet wires, and perhaps to a 
limited extent for very heavy round 
wires, but only recently, except in the 
case of telephone wires, has there 
been any movement to use paper in- 
sulation for small magnet wires from 
010 inch to .080 inch in diameter 
Some manufacturers are beginning 
to use paper insulated wires in these 
sizes, on a small scale. For these 
sizes, the paper is usually applied in 
one or more overlapping layers, and 
at production speeds comparable to 
those for cotton yarn insulation. The 
insulation thickness and the cost are 
also comparable to cotton yarn insu- 
lation. 


PPARENTLY no machines have 
been built expressly for apply- 
ing paper to small sizes of round 
wires so that any insulating which is 
being done at present is perhaps not 
as efficient as it will be when winding 
machines and winding technique are 
more fully developed. 

In Europe, paper covering for 
small magnet wires has been in use 
for a great many years, but appar- 
ently little progress has heen made 
in developing efficient and speedy in- 
sulating machinery. They can insu- 
late wires as small as .010 inch, but 
the insulation is as thick as for cot- 
ton covering, and the cost is higher 
than for cotton. 

For certain types of windings re- 
quiring large quantities of magnet 
wires, it has been the practice to use 
enameled wire with a single covering 
of cotton yarn. The enamel alone 
would afford ample insulation, pro- 
vided it could be kept intact during 
winding, but it has been found nec- 
essary to apply the cotton over the 
enamel in order to protect it from 
abrasion and other mechanical abuses 
in the winding and forming opera- 
tions. A standard single cotton cov- 
ering adds .005 inch to the diameter 
of the wire. It is highly desirable to 
produce a protective coating consid- 
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By J. J. Keyes 


KA 


erably thinner than cotton, and at the 
same time considerably cheaper. Pa- 
per seems to offer the best possibili- 
ties. 

Paper such as the commercial rope 
paper will withstand an elongation of 
only three or four per cent, and when 
wrapped helically in ribbon form 
around a wire without the use of an 
adhesive or without excessive over- 
lapping, will not withstand much 
abuse. The paper would rupture un- 
der an elongation of the finished wire 
of about five per cent. By overlap- 
ping the paper from 50 to 75 per cent, 
it would withstand considerably more 
abrasion, and would perhaps elongate 
from 10 to 12 per cent without rup- 
ture, but would offer little or no gain 
in space factor over cotton, and would 
have the added disadvantage of curl- 
ing or springing away from the wire 
when cut. 


ae intensive development 
work during the past three 
years using commercial rope paper, 
we have been able to produce, on a 
limited scale, a paper-covered wire 
which will withstand elongation to 
the breaking point of the copper (30 
to 40 per cent). A loop of the fin- 
ished wire will withstand a twist of 
several turns per inch without rup- 
ture of the paper. 

The paper is applied helically in 
ribbon form with a suitable binding 
agent, and adds only .003 inch to 
the diameter over the enamel. It can 
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“Paper Cotton 


IG. 1. A covering of .003 in. of 

paper will add more to the dielec- 

tric strength than .005 in. of cotton. 

Each coil above has 1400 turns of 
No. 19 wire 


also be produced satisfactorily to add 
only .002 inch to the diameter. 
Although very thin rope paper has 
been used to some extent for insulat 
ing small wires, it has always bee! 
overlapped to such an extent as to 
make the total insulation thickness 
comparable to that of cotton yarn in 
sulation. The new method of appli 
cation reduces the overall thickness 
and at the same time permits the fin 
ished wire to withstand more abus« 
than that made by any method here 
tofore. Thus far we have not been 
able to produce this new type of in 
sulation in sizes smaller than .032 
inch diameter, due largely to limita 
tions in paper slitting apparatus. 
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The insulated wire can be produced 
at enormous speeds. A perfect job 
was done at 175 feet per minute, 
but this by no means seems to be the 
limit. This compares with an aver- 
age speed of about 20 feet per min- 
ute for cotton covering. 

The paper covering will withstand 
higher temperatures than cotton, and 
very nearly as much mechanical 
abuse. Furthermore, .003 inch of 
paper will add more to the dielectric 
strength than .005 inch of cotton. 

One pound of paper costs about 
one-third as much as a pound of cot- 
ton, and will cover at least three 
times as much wire, resulting in a 
material cost of about one-ninth that 
of cotton. 

The most satisfactory package or 
tube of paper for the winding ma- 
chine will contain from 50 to 100 per 
cent more yardage than for cotton, 
reducing lost time from tube changes 


Trends 


VERY industry, it is said, passes 
through three phases. First is 
the relatively inactive phase of 
experimentation. Then comes the 
phase of development, and finally the 
phase of stabilization. Students of 
industrial history state that the elec- 
tric refrigeration industry is now 
early in the development phase, which 
means that there are 
ahead” for this industry. 
Rapid change is the characteristic 
trait of the development phase of an 
industry. Surely the electric refrig- 
eration industry is living up to its 
historical expectations. Changes are 
rapid. The electric refrigerator of 
today is equipped with trays that can 
be easily removed and from which the 


“great days 


ice cubes can be easily ejected ; doors 
that can be opened while both hands 
are occupied; compartments kept at 
different temperatures; accommoda- 
tion for tall bottles (the first beer 
influence) ; variable rates of freez- 
ing; improved appearance ; improved 
operating economy; automatic de- 
frosting ; automatic interior lighting, 
and numerous other improvements 
illustrated and described on the fol- 
lowing two pages. And then there 
have been introduced such accesso- 
ries as ice-cube crushers and deodor- 
izers, 


The electric refrigeration industry 
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in the same ratio. Furthermore, the 
indications are that there will be less 
trouble from skips and breakage, and 
that the finished product will have 
fewer defects. 

The five outstanding advantages of 
this new type of insulation are: 
. Higher dielectric strength. 
Setter heat resisting qualities. 
More uniform insulation. 
Lower cost of the finished wire. 
More economical design of ap- 


wn Wh 


paratus due to higher space fac- 
tor. This promises to be of 
even greater economic impor- 
tance than the lower cost of the 
finished wire. 

Fig. 1 shows the relative size 
of two coils wound with paper- 
covered enameled wire and cotton- 
covered enameled wire. 

The development of this type of 
insulation has necessarily gone hand 
in hand with the development of in- 








sulating apparatus and winding tech- 
nique, both of which are quite differ- 
ent than for ordinary paper covering. 
While we have produced several thou- 
sand pounds of insulated wire, and 
have wound upwards of 100 motors 
with the new product, there yet re- 
mains some further development 
work to be done before the wire can 
be produced on a quantity basis. 
While we have concentrated on the 
development of insulation for a cer- 
tain application, the new product can 
be used to advantage in a great many 
other applications ; in fact, in any ap- 
plication where single cotton-covered 
enameled wire is now being used. 
Furthermore, variations in the type 
of insulation can be produced, so that 
it will no doubt be advantageous 
eventually to use paper in practically 
all applications for magnet wires 
where cotton yarn is now being used. 


in Electric Refrigerators 


EE the following two pages for a pictorial review of elec- 
tric refrigerator developments introduced mostly within the 
past year. Read on this page what a domestic science expert 
says about the relative merits of refrigerator developments 


has learned, early in its history, the 
fundamental lesson of producing 
what the buyer wants. Many inves- 
tigations have been made to deter- 
mine what women want in an electric 
refrigerator, and, although not all re- 
frigerators include all the features 
found to be desirable, refrigerators 
as a whole do include just about all 
the housewife could ask for. The 
relative merits of these many features 
is somewhat clarified by Josephine 
Wylie, home economist for Better 
Homes & Gardens. 

Among the most important quali- 
ties of the modern electric refrigera- 
tor from the standpoint of the typi- 
cal housewife are appearance, 
arrangement of interior for good 
storage facilities, and fast-freezing 
features. Other features she lists as 
desirable are rubber trays (deodor- 
ized), a washable interior with 
rounded corners, gadgets such as a 
foot pedal for opening the door, a 
good catch on the door, a water 
cooler with a convenient spigot, slid- 
ing shelves, ice cream freezing at- 
tachments, a vegetable hydrator, sim- 


ilar container for fruits, and covered 
containers for storage of food. She 
states also that the modern electric 
refrigerator should be equipped with 
an interior light that turns on auto- 
matically when the door is opened 
and off when the door closes; flat- 
wire shelves or some other type of 
shelf that provides a substantial base 
for small dishes; provision for cool- 
ing bottles on either side of the freez- 
ing unit; room for a case of bottled 
beverages outside the refrigerator 
compartment of the box. It is sug- 
gested that such space might have an 
alternate use for vegetable storage. 
Miss Wylie believes there is little 
demand for color in refrigerators. 
She states that there is a definite 
trend away from color in the kitchen. 
Price, she says, is a better argu- 
ment in selling women refrigerators 
It is easier 
to sell a man a quality product at a 
higher price. He is less interested 
in appearance than is the woman, and 
more interested in mechanical per- 
formance, the reputation of the man- 
ufacturer, and terms of payment 


than it is in selling men. 
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To Make People Buy 


A Pictorial Review of Recent Develop- 
ments in Refrigerators and Accessories 


(See article on previous page) 
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Automatic Defroster 


Keeps coils clear of ice. Makes re- 

moval of ice trays easy. Increases 

efficiency of freezing unit. Saves 
electricity. Saves inconvenience 


Foot Controlled Doors 


At least two refrigerators during 
the past year have introduced foot 
treadles for opening the doors. This 
one is known as Len-A-Dor, product 
of Leonard Refrigerator Co. The foot 
control makes it possible to open the 
doors when both hands are filled 
with articles to be deposited within 
Porcelain Shelves 


Used in the Potter refrigerator, made 

by Tricold. Besides having heavy 

porcelain shelves, this refrigerator 

features separate compartments kept 
at different temperatures 


BS 


Majestic Wall Construction 


Isolator wall construction, as it is 
known, is said to seal the cabinet 
against moisture, and to minimize 
heat leakage. Notice how the ex- 
terior and interior metals are isolated 
from one another. Three types of 
insulation are used in each cabinet. 
Seams are filled with sealing 

Black Porcelain Base es 
The classic lines of the new Norge 
“rise from a massive tile-like base of 
ebony-black porcelain.” Hardware of 
this unit carries out a slender oval 
motive, accentuating vertical lines 


Lightning Ice Cube Breaker 


Just drop the ice cubes into the 
breaker and turn the crank. The 
result, says North Bros., manufac- 
turers, are finely broken ice crystals 
of uniform size that can be tastefully 
arranged into sparkling nests for fruit, 
fruit juices, sea foods, and salads 


For Heat Insulation 


Detroit Paper Products Corp. offers 
this new corrugated insulation, pro- 
duced in package form, sized to suit 
the requirements of refrigerator cab- 
inets. Makes use of the heat refiec- 
tion principle. Heat is reflected back 
from glazed surfaces just as light 
rays are reflected from a mirror 
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Do Ice Trays Stick? 


Evidence that they do is the fact 

that this Sesame ice tray remover 

has enjoyed wide sale. The plunger 

end at the right telescopes into the 

handle against a spring. The handle 

is loaded with a heavy piece at the 

outer end. To use, the handle is 
thrust smartly against the head, the 

Shelf Room on Top rubber head being placed under the 

The G.E. monitor top has been handle of the ice tray 

sheathed in steel and has been moved 

toward the back of the cabinet in 

new models, providing shelf room on 

top of the cabinet. The surface of 

the condenser is unbroken 


























Three Temperatures 





: N ICE COMPAN’ 
Many refrigerator manufacturers have THE UNION } 


introduced separate compartments eR 
kept at different temperatures. This Z =? - 
Gibson provides three temperatures, Eee. 

water cooling, and a food compart- ; 
ment with controlled humidity. One 
compartment is constantly below 
freezing if desired. The compart- 
ment at the lower left is for fowl or 
bulk chilled meats. Water cooler is 
at upper right 


























Ice Cube Crusher 


Works on the principle of the old 

nut cracker. Vicking Products Co., 

manufacturers, claim that it produces 
finely broken ice crystals 









New Competition 


Packaged ice from a slot machine. 
This machine has been introduced on 
the Pacific Coast. Machines are 
filled with 25-pound cakes of ice, 
each cake wrapped in waxed manila 
paper, fifteen cents per cake. The 
machines are electrically refrigerated 










Flexible Ice Trays 


McCord Radiator & Mfg. Co. offers 
Shelvador this flexible metal ice tray which is 
An exclusive Crosley feature; an said to be new in principle. A simple 
especially designed recessed door in flexing of the tray immediately sepa- 
which ample shelf space is provided rates the cubes and the ice is freed Style 
for storing such less bulky foods as and ejected by means of the wedging 
butter, eggs, jellies, fruits, bacon, action exerted by the tapered sides “Where is the unit?” is the fea- 
cheese, and other small packages of the tray ture of Copeland's recent advertising. 


Massive, modernistic lines distinguish 
this cabinet. According to Josephine 
Wylie (see article on page 25), the 
appearance of a refrigerator cabinet 
is one of the strongest selling points 
for women 
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Insulation for Tuned Radio Circuits 


NSULATION for tuned circuits must have low power factor, 

high volume and surface resistances, high dielectric strength, 

low moisture absorption, and be practically impervious to tempera- 

ture and humidity changes. The author discusses many factors 

that must be taken into consideration in selecting insulating 
materials for tuned radio circuits 


By S. W. Place, Radio Engineer, Synthane Corp. 


HE necessity for good insulation 

in a radio receiver cannot be fully 

appreciated until each component 
part of the receiver is analyzed from 
the standpoint of how insulation aids 
the part in question to perform its 
proper function. When this is done, 
however, it should be borne in mind 
that any insulation used for radio 
parts must stand up under wide ex- 
tremes of temperature and humidity 
in all sorts of climates and for a long 
period of time without its electrical 
properties, size or shape being af- 
fected in the slightest degree. 


ONSIDERING the tuned radio 
amplifier, for example, when we 
realize that its function is to handle 
very minute potentials in the order of 
a few millionths of a volt—such as 
are present on the average antenna 
amplify these potentials several mil- 
lion times and keep the resulting cur- 
rents in their proper paths with a 
minimum of energy loss during this 
process, we can begin to appreciate 
the importance of good insulation. 
For the radio amplifier, the most 
important electrical quality that the 
insulation can have is that of low 
‘power factor.” Used in this con 
nection, power factor (expressed in 
per cent) indicates the relative 
amounts of energy which have been 
lost by current leakage through the 
insulation. In other words, if we 
were to construct a condenser with 
an insulation as the dielectric and hav- 
ing a power factor of four per cent, 
there would be an energy leakage of 
four per cent in the dielectric. Of 
course, we use air as the dielectric 
for a tuning condenser as well as 
numerous other parts such as coils 
and sockets, all of which carry radio 
frequency currents, but in the con- 
struction of that condenser and other 
parts, we have in effect a series of 
small condensers at those points 
where the insulation comes into con- 
tact with the metal parts carrying the 
radio frequency currents. The more 
of this insulation that comes into con- 
tact with parts of the radio circuii 
which are at a higher radio frequency 
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potential with respect to the ground, 
the greater is the power loss. Or 
putting it in another way, there is less 
amplification by the radio frequency 
amplifier on account of all these los- 
ses in their sum total forming a loss 
of considerable amount. 

These radio frequency power losses 
would not be serious—except in the 
case of low grade dielectric materials 
—were it not for the fact that we 
were dealing with tuned radio circuits. 
The importance of this can be better 
understood if we realize that to be 
selective, a tuned radio circuit must 
have a very low resistance (or, con- 
versely, a high shunt impedance) at 
the point of resonance. In other 
words at the point of resonance, the 
inductive and capacitative reactances 
balance out leaving only the resistance 
in the circuit to impede the flow oi 
current. If we assume that a good 
tuned radio circuit has a resistance 
of & ohms at 600 kilocycles, it can 
be easily shown by a simple measure- 
ment of radio frequency resistance 
that a condenser stator bracket in- 
sulator having a power factor cf five 
per cent would add at least ten per 
cent more to the resistance of that 
tuned circuit than would be added 
by using stator bracket insulation 
having a power factor of 2% per 
cent. The latter would result in ap- 
proximately ten per cent less ampli- 
fication and ten per cent less selective 
tuning. 


F we then consider that there are 

several other parts of the tuned 
circuit which are also subject to the 
leakage effects of insulation, such as 
the coil form, grid and plate socket 
terminals of the vacuum tube con- 
nected to the tuned circuit, and in- 
sulating washers used on the trimmer 
condenser, and realize that the losses 
in each of these places add to the ef- 
fective resistance of the tuned cir- 
cuit, the importance of good insula- 
Were we 
to add together all of these losses. 
we would find the total eftective cir 
cuit resistance using an insulation of 
low power factor to be ten to thirty 


tion becomes quite evident. 


per cent lower than that obtained 
with an insulation of, say, one and 
one half te twice this power factor. 
Following out this analysis we can 
see that, in a multiplication of tuned 
circuits ranging in number from 3 
to 12 in the present day sets where 
the total amplification is the product 
of the gains of each tuned circuit, 
the final product of amplification may 
vary up to some power of ten—de- 
pending upon the amount of loss in 
the insulation. Likewise the effect 
upon the total selectivity, of the added 
resistance to each tuned circuit, is to 
broaden out the response curve, caus- 
ing stations to overlap that should be 
received without interference. 
Another matter of insulation im- 
portance is the question of coil forms 
In the radio receiver it is most im- 
portant that the coil form stays “put.” 
In other words, it should not change 
its size or shape nor absorb any ap- 
preciable amount of moisture due to 
temperature and humidity effects. 


HE importance of this can be bet- 

ter appreciated when it is realized 
that the inductance of the coils must 
not change under any conditions. A 
change of one per cent in inductance 
of the tuned circuit coils—easily pos- 
sible with poor coil forms—would be 
the equivalent of a thirty per cent 
drop in amplification. Moisture ab 
sorbtion of the coil form plays a 
part in adding to both the inductance 
and resistance of a radio coil. These 
temperature and humidity effects, 
while possibly not serious if affect- 
ing only one tuned circuit, are cumu- 
lative. 

High surface and volume resist- 
ances are important where high volt- 
ages are concerned and such parts of 
the set as terminal blocks, rectifier, 
sockets, power and audio trans- 
formers, switches, etc., which are 
subject to potentials of 200 to 500 
volts are all in danger of breakdown 
under conditions where the insulation 
suffers considerable lowering of its 
resistance due to temperature and 
humidity conditions. 

Summing up, then, in order that 
dependable performance may be as- 
sured, an insulation must have the 
following properties: low power fac- 
tor, high volume and surface resist 
ances, high dielectric strength, low 
moisture absorbtion and impervious 
ness to temperature and humidity 
Furthermore, its mechanical and elec 
trical properties should not deterior 
ate with age. 
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A Condensed NEMA Directory 


Until such time as the complete Manual of Organi- 
zation of NEMA has been revised and published 
this directory will serve for member and non- 


member alike. 


Board of Governors 


Louis Allis, Louis Allis Co., 133 Stewart 
St., Milwaukee, Wis. 

Wylie Brown, Habirshaw Cable & Wire 
Corp., 40 Wall Street, New York, N. Y. 

D. R. Bullen, General Electric Co., 
Schenectady, N. Y. 

A. D. Byler, Edison Gen. Elec. Appl. 
Co., Inc., 5600 W. Taylor Street, Chicago. 

Clarence L. Collens, Reliance Elec. & 
Engineering Co., 1088 Ivanhoe Road, 
Cleveland, Ohio. 

H. B. Crouse, Crouse-Hinds Co., 
cuse, N. Y. 

Otto H. Falk, Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. 

F. R. Fishback, Electric Controller & 
Mfg. Co., 2700 E. 79th Street, Cleveland. 


Sy ra- 


R. H. Goodwillie, Otis Elevator Co., 
Yonkers, N. Y. 

F. C. Hodkinson, American Circular 
Loom Co., 205 E. 42nd Street, New York. 

J. G. Jackson, Square D Co., Detroit. 

F. C. Jones, Okonite Co., 501 Fifth 


Avenue, New York, N. Y. 

A. L. Lindemann, A. J. 
Hoverson Co., W. Cleveland 
S. Sixth St., Milwaukee, Wis. 

T. D. Montgomery, Cutler-Hammer, 
Inc., 37 Twelfth St., Milwaukee, Wis. 

S. L. Nicholson, Westinghouse Elec. & 
Mfg. Co., 150 Broadway. 

D. G. Phelps, Colt’s Patent Fire Arms 
Mfg. Co., Hartford, Conn. 


Lindemann & 
Ave., cor 


P. B. Postlethwaite, Wagner Electric 
Corporation, 6400 Plymouth Ave., St 
Louis, Mo. 

C. C. Remsen, Diehl Mfg. Co., Eliza- 


bethport, N. J. 

Walter Robbins, General Cable Corp., 
420 Lexington Avenue, New York, N. Y. 

H. H. Rudd, Railway & Industrial En- 
gineering Co., Greensburg, Pa. 

R. J. Russell, Century Electric Co., 
Pine St., St. Louis, Mo. 

W. E. Sprackling, Anaconda Wire & 
Cable Co., 25 Broadway, New York. 

W. D. Steele, Benjamin Electric Mfg. 
Co., Des Plaines, Ill. 

C. H. Strawbridge, Goodman Mfg. Co., 
Halsted St. and 48th Place, Chicago, Ill. 

Gerard Swope, General Electric Com- 
pany, 120 Broadway, New York, N. Y. 

J. S. Tritle, Westinghouse Elec. & Mfg. 
Co., East Pittsburgh, Pa. 

J. H. Trumbull, Trumbull Elec. Mfg. 
Co., Woodford Avenue, Plainville, Conn. 

H. S. Walker, Walker Bros., 
shohocken, Pa. 

G. A. Waters, Wagner Electric Corpo- 
ration, 6400 Plymouth Ave., St. Louis, 

J. P. Wright, Continental-Diamond 
Fibre Co., Newark, Del. 
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Con- 


Chairmen of Standing Committees 
Budget 

F, R. Fishback, Chairman, Electric Con- 
troller & Mfg. Co., 2700 E. 79th 
Cleveland, Ohio. 


St., 
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Codes and Standards 


L. F. Adams, Chairman, General Elec- 
tric Co., Schenectady, N. Y. 
Executive 

J. S. Tritle, Chairman, Westinghouse 


Elec. & Mfg. Co., East Pittsburgh, Pa. 


Law 


Clarence L. Collens, Chairman, Reliance 
Elec. & Eng. Co., 1088 Ivanhoe Road, 
Cleveland, Ohio. 


Chairmen of Special Committees 
Nominating 


W. W. Nichols, Chairman, Allis 
Chalmers Mfg. Co., 50 Church St., N. Y. 


Chicago World’s Exposition 


E. W. Goldschmidt, Chairman, Wagner 
Electric Corporation, 50 Church St., N.Y. 


Bureau of Census 

T. A. McDowell, 
house Elec. & Mfg. 
Pa. 


Chairman, 
Co., E. 


Westing- 
Pittsburgh, 


Export and Import Statistics 


H. C. Maher, 
General Elec. 


International 
120 Broadway, N. Y. 


Chairman, 
Co. 


Electric Shows and Exhibits 


E. W. Goldschmidt, Chairman, Wagner 


Elec. Corp., 50 Church St., New York, 
Industry Relations 
S. L. Nicholson, Chairman, Westing- 


house Elec. & Mfg. Co., 
New York, N. Y. 


150 Broadway, 


Laboratories 


Frank Thornton, Jr., Chairman, West- 
inghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


Continuing Committee on Lcode 


E. W. Ackerman, Chairman, 
Electric Co., Schenectady, N. Y. 


General 


Tariff 
P. B. Postlethwaite, Chairman, Wagner 
Electric Corp., 6400 Plymouth Avenue, 


St. Louis, Mo. 


Traffic 


M. C. Fitzgerald, Chairman, 
Electric Co., Schenectady, N. Y. 


General 


Uniform Accounting 
S. L. Whitestone, Chairman, 


Electric Co., Schenectady, N. Y. 


General 


Board Committee on NEMA Organization 


W. E. Sprackling, Chairman, Anaconda 
Wire & Cable Co., 25 Broadway, N. Y. 






Section and Group Chairmen and 
Secretaries 


Counter Appliance Section 


Grant Call, Chairman, 
Elec. Appl. Co., 
Chicago, II. 

Leon H. Curtice, Director of Sectional 
Activities, NEMA Headquarters. 


Edison General 
Inc., 5600 W. Taylor St., 





Electric Range Section 
P. L. Miles, Chairman, 

Elec. Appl. Co., Inc., 

Chicago, III. 


Edison Gen. 
5600 W. Taylor St., 


Leon H. Curtice, Director of Sectional 
Activities, NEMA Headquarters. 

F. H. McCormick, Technical Commit- 
tee Chairman, Edison General Elec. Ap- 
pliance Co., Inc., 5600 W. Taylor St., Chi- 
cago, Ill. 


Fan Motor Section 
ke 


Remsen, Chairman, Diehl Mfg. 
Co., Elizabethport, N. J. 
P. Loyd Lewis, Secretary, Wagner 


Electric Corp., 
Louis, Mo. 


6400 Plymouth Ave., 


St. 


Heating Appliance Section 

C. E. Swartzbaugh, 
baugh Mfg. Co., 
Toledo, Ohio 

Leon H. Curtice, Director of Sectional 
Activities, NEMA Headquarters. 

R. P. Blodgett, 
Chairman, General 
Bridgeport, Conn. 


Chairman, Swartz- 


1336 W. Bancroft St., 


Technical 
Electric 


Committee 
Company, 


Electric Water Heating Section 

C. G. Hillier, Chairman, Westinghouse 
Elec. & Mfg. Co., Mansfield, Ohio. 

Leon H. Curtice, Director of Sectional 
Activities, NEMA Headquarters. 

V. G. Vaughan, Technical Committee 
Chairman, Westinghouse Electric & Mfg. 
Co., Mansfield, Ohio. 


Electric Welding Section 


E. D. Bransome, Chairman, Wilson 
Welder & Metals Co., P. O. Box 96, Wil- 
son Bldg., North Bergen, N. J. 

L. D. Meeker, Secretary, General Elec- 
tric Co., Schene ctady, N. Y. 


Resistance Type Furnace Section 


G. W. Tall, Jr., Chairman, Leeds & 
Northrup, 4901 Stenton Ave., Phila., Pa. 


C. L. Ipsen, Secretary, General Elec- 
tric Co., Schenectady, N. Y. 
Manufactured Electrical Mica Section 

Chas. G. Plimpton, Chairman, New 
England Mica Co., 66 Woerd Ave., 


Waltham, Mass. 
M. A. Chapman, 
sulator Co., 


Secretary, Mica In- 
200 Varick St., New York. 
Electrical Porcelain Section 


R. W. Hemphill, Chairman, 
Insulator Co., Akron, Ohio. 


A. M. Ferry, Secretary, 1104 Chandler 


Colonial 


Building, Washington, D. C. 
J. M. Gilfillan, Technical Committee 
Chairman, Trumbull Electric Mfg. Co., 


Trenton, N. J. 


Laminated Phenolic Products Section 


J. P. Wright, Chairman, 
Diamond Fibre Co., Newark, 


Continental 
Del 
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E. H. Ott, Secretary, Westinghouse 
Elec. & Mfg. Co., E. Pittsburgh, Pa. 

D. J. O’Conor, Technical Committee 
Chairman, Formica Insulation Co., Cin- 
cinnati, Ohio. 


Molded Insulation Section 


Douglas Woodruff, Chairman, Auburn 
Button Works, Inc., 48 Canoga St., Au- 
burn, N. Y. 

J. B. Neal, Secretary and Treasurer, 
Norton Laboratories, Inc., Lockport, 
mY. 


Vulcanized Fibre Section 


J. K. Johnston, Chairman and Techni- 
cal Committee Chairman, National Vul- 
canized Fibre Co., Wilmington, Del. 

J. F. Anderson, Secretary, Continental 
Diamond Fibre Co., Newark, Del. 


Flood Lighting Section 


A. F. Hills, Chairman, Crouse-Hinds 
Co., Syracuse, N. Y. 

L. A. S. Wood, Secretary, Westing- 
house Elec. & Mfg. Co., 1216 W. 58th 
St., P. O. Box 382, Cleveland, Ohio. 


Industrial Lighting Section 


Frank E. Jones, Chairman, ABolite 
Reflector Co., West Lafayette, Ohio. 

L. A. S. Wood, Secretary, Westing- 
house Elec. & Mfg. Co., 1216 W. 58th St., 
P. O. Box 382, Cleveland, Ohio. 

P. C. Keller, Technical Committee 
Chairman, Ivanhoe Division of the Miller 
Co., 99 Center St., Meriden, Conn. 


Street Lighting Section 


Cc. A. Orr, Chairman, Union Metal Mfg. 
Co., 1432 Maple Ave. N. E., Canton, 
Ohio. 

W. D. Kyle, Secretary, Line Material 
Company, 12th and Madison Ave., S., 
Milwaukee, Wis. 


Refrigeration Division 


G. M. Johnston, Chairman, Universal 
Cooler Corp., 7424 Melville, Detroit. 
H. M. Williams, Technical Committee 
Chairman, Frigidaire Corp., Dayton, Ohio. 


Electric Measuring Instrument Section 


F. G. Vaughen, Chairman and Techni- 
cal Committee Chairman, General Electric 
Co., Schenectady, N. Y. 

W. N. Goodwin, Jr., Vice-Chairman 
and Secretary, Weston Electrical Inst. 
Corp., Frelinghuysen Ave., Newark, N. J. 


High Voltage Insulator Section 


K. A. Hawley, Chairman, Locke In- 
sulator Corp., S. Charles and Cromwell 
Sts., Baltimore, Md. 

G. I. Gilchrest, Secretary, Westinghouse 
Elec. & Mfg. Co., Derry, Pa. 


Switchgear Section 

H. H. Rudd, Chairman and Technical 
Committee Chairman, Railway & Indus- 
trial Eng. Co., Greensburg, Pa. 

T. A. McDowell, Secretary, Westing- 
house Elec. & Mfg. Co., East Pittsburgh. 


Distribution Cutout Group 

W. D. Kyle, Chairman, Line Material 
Co., 12th and Madison Ave., S. Milwau- 
kee, Wis. 

R. T. Wagner, Secretary, General Elec- 
tric Co., 100 Woodlawn Ave., Pittsfield, 
Mass. 
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Large Air Circuit Breaker Group 

William M. Scott, Jr., Chairman and 
Secretary, I. T. E. Circuit Breaker Co., 
19th and Hamilton Sts., Philadelphia, Pa. 


Oil Circuit Breaker Group 
J. B. MacNeill, Chairman, Westing- 
house Elec. & Mfg. Co., East Pittsburgh. 
T. A. McDowell, Secretary, Westing- 
house Elec. & Mfg. Co., East Pittsburgh. 


Power Switchboard Group 


F. W. Paterson, Chairman, General 
Electric Company, 6901 Elmwood Ave., 
Philadelphia, Pa. 

T. A. McDowell, Secretary, Westing- 
house Elec. & Mfg. Co., East Pittsburgh. 


Power Switching Equipment Group 


J. S. Lawson, Chairman, Memco Engi- 
neering & Mfg. Co., 381 Hamilton St., 
Long Island City, N. Y. 

T. A. McDowell, Secretary, Westing- 
house Elec. & Mfg. Co., E. Pittsburgh. 


Transformer Section 

L. R. Brown, Chairman, General Elec- 
tric Co., Pittsfield, Mass. 

R. C. Sogge, Secretary, General Elec- 
tric Co., Schenectady, N. Y. 

L. C. Nichols, Technical Committee 
Chairman, Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 


Capacitor Group—Transformer Section 

R. T. Wagner, Chairman, General Elec- 
tric Co., 100 Woodlawn St., Pittsfield, 
Mass. 

P. F. Squier, Secretary, Westinghouse 
Elec. & Mfg. Co., East Pittsburgh, Pa. 


Carbon Section 

F, P. Fuller, Chairman, Graphite Metal- 
lizing Co., 1050 Nepperhan Ave., Yonkers, 
N. Y. 

H. B. Eynon, Secretary, Pure Carbon 
Co., St. Mary’s Pa. 


Industrial Control Section 


T. D. Montgomery, Chairman, Cutler- 
Hammer, Inc., 37 Twelfth St., Milwau- 
kee, Wis. 

W. J. Fleming, Secretary, General Elec- 
tric Company, Schenectady, N. Y. 

D. C. Wright, Technical Committee 
Chairman, Electric Controller & Mfg. Co., 
2700 E. 79th St., Cleveland, Ohio. 


Mining and Industrial Locomotive Section 

C. T. Miles, Chairman, General Elec- 
tric Co., Schenectady, ne 

S. R. Nicholson, Secretary, Vulcan Iron 
Works, Wilkes-Barre, Pa. 

W. E. Goodman, Technical Committee 
Chairman, Goodman Mfg. Co., Halsted 
St. and 48th Place, Chicago, III. 


Motor and Generator Section 


G. A. Waters, Chairman and Technical 
Committee Chairman, Wagner Electric 
Corp., 6400 Plymouth Ave., St. Louis, Mo. 

J. L. Hamilton, Secretary Century Elec- 
tric Co., 1806 Pine St., St. Louis, Mo. 


Signalling Apparatus Section 

Matthew Porosky, Chairman, Holtzer- 
Cabot Electric Co., 125 Amory St., Bos- 
ton, Mass. 
Small Air -Circuit Breaker Section 


V. G. Vaughan, Chairman, Westing- 
house Elec. & Mfg. Co., Mansfield, Ohio. 


S. A. Griswold, Secretary, Arrow-Hart 
& Hegeman Elec. Co., Hartford, Conn. 


Attachment Plug Section 


W. H. Harrington, Chairman, Arrow- 
Hart & Hegeman Electric Co., Hartford, 
Conn. 

O. H. Van Amburg, Technical Commit- 
tee Chairman, General Electric Co., 
Bridgeport, Conn. 


Fuse Section 


D. G. Phelps, Chairman, Colt’s Patent 
Fire Arms Mfg. Co., Hartford, Conn. 

O. H. Van Amburg, Secretary, General 
Electric Co., Bridgeport, Conn. 

Joseph Sachs, Technical Committee 
Chairman, Colt’s Patent Fire Arms Mfg. 
Co., Hartford, Conn. 


Knife and Enclosed Switch Section 


J. G. Jackson, Chairman, Square D 
Company, Detroit, Mich. 

H. E. Ruggles, Secretary, Westinghouse 
Elec. & Mfg. Co., E. Pittsburgh, Pa. 

F. T. Wheeler, Technical Committee 
Chairman, Trumbull Elec. Mfg. Co., 
Plainville, Conn. 


Lamp Receptacle and Socket Section 


W. H. Harrington, Chairman and 
Technical Committee Chairman, Arrow- 
Hart & Hegeman Elec. Co., Hartford, 
Conn. 

W. L. Butler, Secretary, Weber Electric 
Co., Schenectady, N. Y. 


Snap Switch Section 


W. H. Harrington, Chairman, Arrow- 
Hart & Hegeman Electric Co., Hartford, 
Conn. 

W. L. Butler, Secretary, Weber Elec- 
tric Co., Schenectady, N. Y. 

Harvey Hubbell, Technical Committee 
Chairman, Harvey Hubbell, Inc., Bridge- 
port, Conn. 


Armored Conductor and Flexible Metallic 
Conduit Section 


J. H. Crawford, Chairman, General 
Electric Co., Bridgeport, Conn. 

G. Carlson, Technical Committee Chair- 
man, General Electric Company, Bridge- 
port, Conn. 

A. A. Neumann, Secretary, Crescent 
Ins. Wire & Cable Co., Inc., Trenton, 
N. J. 

A. Penn Denton, Engineer Director, 
NEMA Headquarters, 570 
Avenue, New York, N. Y. 


Lexington 


Non-Metallic Conduit Section 
Russel Dart, Chairman and Technical 
Committee Chairman, Alphaduct Com- 
pany, 136 Cator Ave., Jersey City, N. J. 
D. H. Murphy, Secretary and Treasurer, 
Wiremold Co., Hartford, Conn. 


Panelboard and Distribution Board Section 

R. C. Graves, Chairman, Trumbull Elec 
tric Mfg. Co., Plainville, Conn. 

Fred B. Adam, Technical Committee 
Chairman, Frank Adam Electric Co., 
Drawer 22, St. Louis, Mo. 

H. E. Ruggles, Secretary, Westinghouse 
Electric & Mig. Co., East Pittsburgh, Pa 
Rigid Conduit Section 

L. R. Quinn, Chairman, Enameled 
Metals Co., Pittsburgh, Pa. 

F. C. Hodkinson, Technical Committee 
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Chairman, American Circular Loom Co., 
205 East 42nd St., New York, N. Y. 


H. S. Walker, Secretary and Treasurer, 
Conshohocken, Pa. 


Non-Metallic Sheathed Cable Section 


Harvey Maxson, Chairman, General 
Cable Corp., 420 Lexington Ave., N. Y. 

H. H. Weber, Technical Committee 
Chairman, General Cable Corp., 420 Lex- 
ington Ave., New York, N. Y. 

J. H. Crawford, Secretary, General 
Electric Company, Bridgeport, Conn. 
Surface Raceway Section 

D. H. Murphy, Chairman, Wiremold 
Company, Hartford, Conn. 

O. A. Frederickson, Technical Com- 
mittee Chairman, National Elec. Prod. 
Corp., 370 Lexington Avenue, New York. 


Underfloor Duct Section 


O. A. Frederickson, Chairman and 
Technical Committee Chairman, National 
Elec. Products Corp., 370 Lexington Ave., 
New York City. 

H. J. Robertson, Jr., Secretary, The 
Fibre Conduit Co., 292 Madison Ave., N. Y. 
Wire and Cable Section 

F. C. Jones, Chairman, Okonite Com- 
pany, 501 Fifth Ave., New York City. 
H. N. Otis, Secretary and Treasurer, 


OTORS are enclosed to pro- 
tect the motors themselves and 
to preclude the possibility of 
starting a fire or causing an explosion 
due to a short circuit or electric spark. 
A few locations where motor driven 
machines powered by totally enclosed 
motors are used are dye drying plants, 
dry cleaning plants, pyroxalin plastic 
manufacturing plants, spray painting 
establishments, gas plants, varnish 
manufacturing plants, flour mills, seed 
mills, grain elevators, starch plants, 
sugar plants, coal pulverizing plants, 
some parts of textile mills, combustt- 
ble fibre manufacturing plants, cotton 
gins, clothing manufacturing plants, 
cotton - seed mills, wood - working 
plants, and certain types of ware- 
houses in which are stored combus- 
tible fibres. 
Motor windings are enclosed for a 
variety of reasons. The simplest type 
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Anaconda Wire & Cable Co., 25 Broad- 
way, New York City. 


Flexible Cord Group 


C. A. Scott, Chairman, General Cable 
Corp., 420 Lexington Ave., New York, 
N. Y. 

W. H. Barney, Technical Committee 
Chairman, Collyer Insulated Wire Co., 
Pawtucket, R. I. 

E. H. Lewis, Secretary, General Elec- 
tric Co., Bridgeport, Conn. 


Magnet Wire Group 

Whipple Jacobs, Chairman, Belden 
Mfg. Co., 4647 W. Van Buren St., Chi- 
cago, Ill. 

F. L. Meeske, Technical Committee 
Chairman, Anaconda Wire & Cable Co., 
Muskegon, Mich. 


Paper Cable Group 


F, C. Jones, Chairman, Okonite Com- 
pany, 501 Fifth Ave., New York City. 

E. W. Davis, Technical Committee 
Chairman, Simplex Wire & Cable Co., 
79 Sidney St., Cambridge A., Boston, 
Mass. 

G. M. Haskell, Secretary, General Cable 
Corp., Perth Amboy, N. J. 


Varnished Cambric Cable Group 


R. G. Bellazza, Chairman, General Elec- 
tric Company, Schenectady, N. Y. 


Totally Enclosed Motors 
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E. W. Davis, Technical Committee 
Chairman, Simplex Wire & Cable Co., 79 
Sidney St., Cambridge A, Boston, Mass. 

W. Edwards, Secretary, Habirshaw 
Cable & Wire Corp., 40 Wall St., New 
York City. 


Rubber Covered Wire Group 


W. E. Sprackling, Chairman, Ana- 
conda Wire & Cable Co., 25 Broadway, 
New York City. 

E. D. Youmans, Technical Committee 
Chairman, Okonite Co., Passaic, N. J. 

E. J. Garrigan, Secretary and Treasurer, 
Okonite Company, Passaic, N. J. 

G. C. Richards, Executive Secretary, 
NEMA Headquarters, 570 Lexington 
Ave., New York City. 


Overhead Trolley Line Materials Section 


A. L. Johnston, Chairman and Techni- 
cal Committee Chairman, Electric Rail- 
way Equipment Co., Cormany Ave. at 
Township St., Cincinnati, Ohio. 

J. R. Palmer, Secretary, Ohio Brass 
Co., Mansfield, Ohio. 


Pole Line Hardware Section 


W. D. Kyle, Chairman, Line Material 
Company, 12th and Madison Ave., S. Mil- 
waukee, Wis. 

Farley Osgood, Acting Secretary, 31 
Nassau St., New York, N. Y. 


How They Are Made and 


Where They Are Applied 


nC are many types of totally enclosed motors. 


Each type has its definite field of application. Be- 
cause totally enclosed motors are more intimately con- 
nected with hazardous locations than other types of 
motors, there are strict rules regarding their selection 
and application. These rules are stated clearly in this 

and the following article of the series 


of enclosure is not necessarily tight. 
[t is used for the purpose of protect- 
ing the motor windings or persons 
who might come in contact with the 
moving rotor. Such enclosures might 
be in the form of a grating or screen 
over the openings of a motor frame. 
One motor manufacturer states that 
in some cities it is a requirement that 
the maximum size opening in a motor 
frame be not more than % of an inch. 

Other motors are enclosed so as to 
be either dust tight or dust proof. In 
the case of the dust tight motor the 


enclosure is tight and prevents any 
dust from entering through the motor 
frame. In the case of the dust proof 
motor particles do enter through the 
motor frame but the motor is de- 
signed so that these particles do no 
damage. Electrically driven ma- 
chines for flour mills, cement plants, 
foundries, machine shops, and other 
industries of this kind require totally 
enclosed motors to protect them from 
the particles of foreign matter which 
are in suspension in the air. 

Another type of totally enclosed 
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ROSS section of an 

explosion proof motor 
made by U. S. Electrical 
Mfg. Co. Such motors 
are intended for applica- 
tions in which inflam- 
mable liquids and gases 
are present. These mo- 
tors must withstand in- 
ternal explosions without 
igniting any surrounding 

gases 


WAGNER tetally en- 

closed fan-cooled 
motor applied to a coal 
stoker. Such a motor 
can be operated in clouds 
of dust without harm to 
the motor. The manu- 
facturer advises that if 
drop coal is the problem, 
a drip-proof open type 
motor willbe satisfactory, 
but where there is dust 
the motor should be total- 
ly enclosed, and fan- 
cooled if larger than 112 

horsepower 


HIS stainless steel 

totally enclosed fan- 
cooled motor made by 
Lincoln Elec. Co., has a 
deeply corrugated en- 
closure around the motor 
which acts as a radiator. 
Around this radiator en- 
closure goes the pressed 
steel external cover 

shown 


requirements in industry. Ordinary 
enclosed motors simply have the open- 
ings in the frame covered to keep out 
foreign matter. Motors of this type 
are really nothing more than stand- 
ard machines with the addition of the 
protecting enclosures. 

One of the earliest types of totally 
enclosed motors, and one which is 
still widely used, is known as the 
totally enclosed non-ventilated motor. 
Motors of this type are used prin- 
cipally for intermittent duty, includ- 
ing hoist service and motor operated 
brakes and valves, where the service 
is of short duration. According to 
one manufacturer these motors are 
usually rated on the basis of 55 degree 
centigrade temperature rise with a 
time rating of 60 minutes, 30 minutes, 
or 15 minutes. It is stated that where 
the totally enclosed, non-ventilated 
frame is rated for continuous service 
the frame size will generally be much 
larger than would ordinarily be re- 
quired for the same rating in an open 
type frame in which the motor is 
ventilated. In the totally enclosed non- 
ventilated motor all of the losses must 
be radiated from the surface of the 
housing, and the amount of losses 
which can be dissipated in this way 
depends upon the surface area. 

It was to increase this radiation of 
heat from enclosed motors that some 
form of artificial ventilation was ad- 
ded. This artificial ventilation is ar- 
ranged for in a number of different 
wavs. One of the earlier forms was 
a pipe ventilated motor. This was 
developed by adding a ventilating pipe 
to the casing of the standard enclose 
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INTERNAL PARTS AND CONDUCT HEAT 
TO COOLING AIR 


INTERNAL CIRCULATION 


CARRYING HEAT TO 
ENCLOSING SHIELDS STATIONARY SEAL BETWEEN 


WINDING SHIELD AND WINDING SHIELD AND 
END SHIELD omy HIELD 


this type are used for powering ma- 
chines used in dairies, breweries, ice 
cream plants, and other similar in- STATIONARY SEAL BETWEEN 
dustries. These motors are designed 
to keep out either moisture or danger- 
ous vapors which might affect the in- 
sulation of the motors. 

A most important classification ot 
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ments, gasoline stations, and other 
locations where explosive vapors are 
present. The construction of the ex- 
plosion-proof motor is quite different 
from that of other totally enclosed 
motors, as will be explained more C 


MALLEABLE FAN GUARDS 





ROSS-SECTION of a Reliance fully-enclosed fan-cooled motor, showing 
in detail the different parts and the flow of air both inside the enclosure 
and between the inner and outer enclosure. The light arrows show the flow 
of external cooling air. In this case fans are mounted on the motor shaft 
both inside and outside the enclosure. No outside air encounters the 
windings which are within the enclosure. 


fully presently. 

Thus there are many different 
classes of enclosed motors, each of 
which is adapted to some particular 
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motors and running these ventilating 








pipes to the outside of the building 
or some other place where the at- 
mosphere was cleaner than that sur- 
rounding the motor. Only the inlet 
pipe need be extended to the outside 
air inasmuch as the exhaust can be 
made in the atmosphere surrounding 
the motor. Another method of arti- 
ficially ventilating totally enclosed mo- 
tors is by the use of a built-in fan. 
The active parts of these motors are 
totally enclosed. Outside of this total 
enclosure is another enclosing shell 
Between the outer shell and the inner 
enclosure is an air-space through 
which air is forced by a fan mounted 
on the motor shaft. No air actually 
gets into the active part of the motor. 
Some totally enclosed fan cooled mo- 
tors are also equipped with a fan in 
side of the enclosure. Thus the air 
inside of the motor is circulated, 
which serves mainly to keep all parts 
of the motor at about the same tem- 
perature. This circulation of air is 
also said to increase the amount of 
heat radiated into the outer ventilated 
air passage. These motors are rated 
on the basis of 55 degrees centigrade 
continuous duty and for a _ given 
rating the enclosed fan cooled type is 
furnished in the same frame as the 
standard open type machine 


Rules for the selection and application 
of explosion-proof motors will be the 
first thing taken up in the concluding 


article to follow in an early issue 





IPE-VENTILATED motor made by 

Louis Allis Co. Such motors are es- 
sentially standard enclosed motors with 
a ventilating pipe run to the outside of 
the building where the atmosphere is 
cleaner than that surrounding the motor. 
This air can be exhausted at the motor 


THis G. E. totally-enclosed fan-cooled 

squirrel-cage motor has open-motor 
mounting dimensions except in the 
largest sizes. This motor has dust- 
tight, cartridge-type ball-bearing hous- 
ings. Intended for Class I! dust loca- 
tions to be defined ir. the second article 














A 75 horsepower, 1750 
rpm. totally-enclosed 
fan-cooled squirrel-cage 
motor made by Century 
Elec. Co. Such motors 
are used in the auto- 
motive, milling, chemical, 
cement, textile, foundry, 
coke and other similar 
industries. The enclosure 
is of ribbed cast iron 





















A DIRECT current totally enclosed fan-cooled water-tight motor 
manufactured by Diehl. This motor is of the size of an ordinary 


open type motor of the same rating. 


It was developed for service in 


crowded locations where unfavorable operating conditions necessitate 

totally enclosed motors but where the space available does not permit 

ordinary enclosed motors. A shaft-mounted external blower forces air 
through passages in the frame 
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HIS Allis-Chalmers  totally-en- 
closed fan-cooled motor illustrates 
one type of construction providing 
an air space between the inner 
enclosure and the outer steel shell. 
The nine stator leads are sealed 
across the air path in a steel conduit 


tS 


N this Sterling Klosd-Tite motor 

both the inner enclosure and the 

outer housing are cast. One fea- 

ture of this motor is that both the 

inside and outside housings enclose 

the bearings, air gap, rotor and 
stator windings 























































































































Patents on Motors, 


Three Motors Built-in 


This worm gear grinding ma- 
chine made by George Scheer 
Co. is equipped with a ten 
horsepower 1500 rpm. motor 
(B) with control at A, a four 
horsepower, 1000 rpm. motor 
at E, and a one-half horse- 
power pump motor at C. The 
machine is wired with flexible 
metallic conduit (D). The 
ten horsepower motor drives 
the grinding spindle. The four 
horsepower motor is connected 
to the gear box through a 
texrope drive. The motor is 
adjustable on the bed to 
tighten the texrope belt 


Controllers and Motor Drives 


Other electrical patents for the month preceding 
publication date are listed beginning on page 52 


1,895,460. Electromagnetic Coil for Toy Elec 
tric Motors. John A, Hanley, Irvington, N. J. 

1,895,498. Electric Regulator. Assigned to 
Western Electric Company, In¢g., New York. 

1,895,532. Buffer. Sven Backstrom, Helsing- 
fors, Finland. 

1,895,637. Synchronous Motor. Assigned to 
Meissner Manufacturing Co., Chicago. 

1,896,064. Washing Machine. Assigned to 
Boyar-Schultz Corp., Chicago. 

1,896,074. Synchronous Motor Control Sys- 
ee Assigned to General Electric Co., Schenec- 
tady. 

1,896,347. Washing Machine. Assigned t 
Perfection Appliances, Inc., New York. 

1,896,623. Screen or Shade Operating Means. 
Assigned to Fire Alarm Signal Co., South Bos- 
ton, Mass. 

1,896,848. Two-Speed Single Phase Motor. As 
signed to General Electric Co., Schenectady. 

1,896,869. Electric Fan. Assigned to The 
Master Electric Co., Dayton, Ohio. 

1,896,972. Electric Motor. Albert G. Red 
mond, Flint, Mich. 

1,897,059. Controller for Electric Motors. As- 
signed to Cutler-Hammer, Inc., Milwaukee. 

1,897,060 Vacuum Cleaner. Assigned 
Electrolux Corp. 

1,897,063. Motor. A. M. 

Mo., assigned one-half to A. 
Kans. 

1,899,778. Regenerative Braking of 
Phase Commutator Motors. Assigned to 
inghouse Elec. & Mfg. Co. 

1,899,797. Dynamo-Electric Machine. As 
signed to Electric Machinery Mfg. Co., Minne 
apolis 

1,899,858-1,899,859. Dynamo Electric Machine 
— to Electric Machinery Mfg. Co., Minne 
apolis 

1,898,929. Commutator and Method of Mak 
ing It. Vincent G. Apple, Dayton. 

1,900,331. Wood Surfacing Machine. Thoma 
B. Bennett, Muskegon, Mich. 

1,898,242. Remote Control System. E. F. 
Chandler, Brooklyn, N. Y. 

1,899,325. Commutator Assembling Machine 
Delco-Remy Corp., Anderson, Ind 

1,898,403. Control of Electric Motors. Electro- 
Mechanical Brake Co., Ltd., West Bromwich 
England. 

1,900,799. Engine Starting Mechanism. 
Eclipse Aviation Corp., East Orange, N. J 

1,899,586. Motor Control System. Elec 
Controller & Mfg. Co., Cleveland. 

1,899 ,797—1,899,858—1,899,589. Dynamo-Elec- 
tric Machine. Elec. Machy. Mfg. Co., Minne- 


apolis. 
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1,900,336. Woodworking Machinery. J. J. 
Egan, San Francisco. 

1,898,945—1,898,946. Electric Utility Device 
and Motor Assembly. Fitzgerald Mfg. Co., Tor- 
rington, Conn. 

1,899,141. Phonograph. Clarence F. Eggleston 
and D. D. Gutekunst, Jackson, Mich. 

1,898,828. Phase Control. S. S. Green, La 
Fayette, Ind. 

1,898,752. Protective Arrangement, 

1,899,595. Conveyor Synchronizing Control, 

1,899,596. Motor Mounting, and 

1,899,575. Control System. General Elec. Co. 

1,899,462. Polyphase Commutator Machine. 
Alexander Heyland, Brussels, Belgium. 

1,900,885 — 1,900,886 — 1,900,887 — 1,900,- 
888 1,900,889 — 1,900,890. Suction Cleaner. 
Hoover Co., N. Canton, Ohio. 

1,898,290. Power Unit for Oil Wells. Oil 
Country Specialties Mfg. Co., Coffeyville, Kans. 

1,899,352. Hair Drying Apparatus. G. W. 
Peterson, Long Beach, Calif. 

1,898,135. Operating Mechanism for Switches. 


"4 


88,712. Fruit juice extractor. Fred 

W. Juengst and Oscar M. Ander- 

son, New Britain, Conn., assigned tu 
Landers, Frary & Clark 


Greensburg, Pa. 


Railway & Industrial Engrg. Co., ; 
lin System. J. R. Rippe, 


1,900,586. Co 
Fresno, Calif. ; 
1,900,277. Electric Regulation. Simplex Equip. 


° a 
Portable Motor Driven Saw. Syn 
3altimore 
Automatic Lathe. Otto Schaerer, 
Basen, Switzerland. 
1,898,551. slectric Motor Driven Roll. Re- 
liance Elec. & Engrg. Co., Cleveland. 
1,900,626. Electric Butter Churn. Gladys R. 
T. Williams, Cleveland 


1,898,749. Induction Motor with Short Cir- 
cuited Secondary. W. Swendsen, Osio, Nor- 
way. 

899,677. Control System. United Engrg. & 
Fdry. Co., Pittsburgh. 

1,899,719. Synchronous Motor Having High 
Starting and Pull-in Torques, 

1,899,741. Dynamo-Electric Machine, and 

1,899,778. Regenerative Braking of Single 
Phase Commutator Motors. Westinghouse Elec 
& Mfg. Co. 

1,900,989. Coin Controlled Dispensing Appa 
ratus. H. J. Halsted & N. R. Briggs, Buitalo 

1,901,070. Mctor Operated Valve. R. T. Wil 
liams, Quincy, IIl. 

1,901,280. Rotor Construction. Westinghouse 
Elec. & Mfg. Co. 

1,901,402. Motor Operated Mechanism. I. E 
McCabe, Chicago. 

1,901,474. Motor Support. 
Mfg. Co., St. Louis. 

1,901,497. Floor Polisher. Inventia Patent 
Verwertungs-Gesellschaft Schaufthausen, Switzer- 
land. 

1,901,621. Regulator System. Westinghouse 
Elec. & Mfg. Co. 

1,901,636. Electric Motor Starting System 
Elec. Machy. Mfg. Co., Minneapolis. 

1,901,650. Speed Control; and 1,901,672. Mo- 
tor Control System. General Electric Co. 

1,901,670. Floor Polisher. Air-Way Elec. 
Corp., Toledo. 

1,901,955. Method of Making Commutators 
Lionel Corp., N. Y. C. 

1,902,131. Direct Current Motors Commutat 
ing Device. Aktiengesellschaft Brown Boveri 
& Cie., Baden, Switzerland. / 

1,902,376. Food Mixer. C. A. Purdin, Chico, 
Calif. 

1,902,444. Method of Operating Polyphase Al 
ternating Current Motors; 1,902,470. Voltage 
Motor Starter; and 1,902,471. Electromagnet! 
Clutch. General Elec. Co. 

1,902,551. Wedge Removing Tool for Elec 
tric Motors and Generators. M. O. Frederick 
son, San Pedro, Calif. 

1,902,940 Vacuum Controlled Switch for 
ane Motors. <A. B. Althouse, Drexel Hill, 
> 

a 
1,902,954. Small Variable Potential Electri 
Motor. Deutsche Telephonwerke and Kabelin 
dustrie Aktiengesellschaft, Berlin, Germany. 
1,903,101. Method of and Means for Sanding 
in Armature Brushes and Generators, Motors, 
Motor-Generators, or Starters and the Like. I 
T. Faley, and Garnet Farley, Hermosa Beacl 
Calif., Administratrix of said L. T. Farley, de 
ceased, assigned one-half to A. F. Larrabee, 
Los Angeles. 


Emerson Elec 
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Geared-Head Motor 


Universal Gear Corp., Indianapolis, Ind 
A compact type of motorized reducer pro- 
vided to meet ratios up to 24 to 1 for out- 












put speeds not slower than 75 r.p.m. with 
1800 r.p.m. motors. To afford the neces- 
sary rigidity and sturdiness, both motor 
and reducer cases are fitted with mounting 
feet. On higher ratios the motor is ordi- 
narily hung on the reducer case and is 
clear of mounting foundation. 

Units of this general type are offered in 
ratings from % to 50 hp. with output 
shaft speeds of from 75 to 860 r.p.m 


Magetic Brake for Motorized Speed 
Reducers 


Janette Manufacturing Company, 556 
W. Monroe St., Chicago, now furnish 
their Motorized Speed Reducers. with 
magnetic brakes which provide instantane- 
ous stopping. Brake is of the solenoid 
type and mounted on the front end-frame 
of the motor. A steel case encloses the 
entire brake mechanism. The purpose of 
the brake is to make the speed reducer 
applicable to those machines which require 
instantaneous stopping upon the comple- 
tion of a given piece of work. It also 
makes possible the use of repulsion-induc- 
tion motors on speed reducers used with 
machines which require quick-reversing 


A Special Motor 


The Louis Allis Co., Milwaukee, Wis 
\ full one hundred horsepower built into 
a motor less than 12 inches in diameter! 

To meet the demands of the ever chang 
ing conditions of modern industry, this 









unique motor has been developed to supply 
the maximum amount of power in an 
almost unbelievable small diameter. 

Like a dachshund in appearance, this 
unique motor has the power of motors 
that are several times as large in diameter. 

This type motor is said to be ideal for 
direct-mounted grinding 
‘utterheads, etc., where the diameter and 


wheels, saws 
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New Motors, Controllers and Motor Drives 


peripheral speed of the cutting tool must 
be held to a minimum. 

The development of this motor illus- 
trates how the proportions of a motor can 
be accommodated to limiting space re- 
quirements jin many applications through- 
out industry. 


Squirrel Cage Motors 


General Electric Co., Schenectady, N. Y. 
Type K totally enclosed squirrel cage in- 
duction motors, specially designed to oper- 
ate under adverse conditions of abrasive 
dust, lint and moisture. Ratings are from 
% to 2 hp.; 55 deg. C. continuous; 3- 
phase or 2-phase; 110, 220, 440, and 550 
volts; 60 cycles. Slight modifications of 
the standard totally enclosed motor renders 
it suitable for operation out of doors 
(weather-proof construction) or where in- 
flammable, or volatile liquids, gases, or 
mixtures are stored, manufactured, used 
or handled (explosion-proof construc- 
tion). 


Starter in Splash-Proof Cabinet 


Allen-Bradley Company, 1311 S. First 
St., Milwaukee, Wis. A_ splash-proof 
hand-operated starter for motors up to 3 





hp., 110 volts, 5 hp., 220 volts, and 7% hp., 
440-550 volts. 

The operating mechanism is _ identical 
to the standard Bulletin 609 hand-oper 
ated starter in which start and stop | 


+ 
ut 


tons operate the mechanism without 
magnetic coil. Overload breakers discon 
nect the starter after sustained overload. 
The cadmium-plated cabinets are pri 
cover gaskets. Splasl 
proof push buttons in the cabinet cover 


vided with rubber 


actuate the switch and exclude moisture 


from the switch mechanist 


“Transfer” Relay 


Ward Leonard Electric C Mount 
Vernon, N. Y. <A _ Relay adaptable to 
applications where the circuit requires up 
and down contacts separate from each 
other. It is particularly suitable for trans- 
fer purposes where it is necessary upon 
operation of the relay, that one or more 
circuits open and one or more separate 
and independent circuits close. 

The relay is equipped with four poles, 
two of which are normally open and two 


normally closed. Contacts may be easily 
rearranged for single pole operation. 
Stiff metal switch blades, or contact 
fingers, spring shackled and equipped with 
ample size silver to silver contacts to 


Four Pole Relay 
2 normally closed, & 
2 normally open 


ES 





allow a comparatively high ampere rating 
make the relay a desirable unit for heavy 
duty relay or light duty contactor service. 


Felt-Seal Bearings 


The Fafnir Bearing Company, New 
Britain, Conn. An entirely new line of 
Felt-Seal Ball Bearings, providing an ade- 
quate closure or seal for standard ball 
bearing mountings. This has long been a 
major problem with machinery designers, 
for not only must lubricant be kept in and 
all foreign matter out, but the design 
must also permit an easy assembly and 
disassembly. In order to effect a standard- 
ization of closure to relieve the machine 
builder of the necessity of designing his 
own sealing system, the Fafnir Felt-Seal 
Bearing has been developed, and provides 
a closure of maximum effectiveness manu- 
factured as an integral part of the bear- 
ing itself 


Three-Horsepower Motors 


The Emerson Electric Mfg. Co., St 
Louis, Mo. A new Emerson three-horse- 
power motor operates at 1725 r. p.m. and 








Start induction type, the polypNase s irrel 


cage type and direct current, compound 


wound. Frames are of rugged const 
tion, the shafts of tool steel. Bearings 
bronze and wool packed. Oijl reservoirs 


are oversize so that only infrequent re- 


lubrication is necessary. 
Motor frames have ventilating openings 


is 


nd the fan on the armature shafts pro- 
vides a constant circulation of air. Venti- 
lating openings are so arranged that pro- 
tection is afforded from damage from 


dirt or water falling from above. 


35 










































































































































































































































































































































































































































Where Can | Get The Motors | Need? 


To answer such a question on the part of machine designers and 


others, as to specific types of motors, this classified list has been ae 


. . . . . Bos 

compiled as a part of this motor section in the magazine Bak 
Centt 
Dieh! 
Emer 








Emerson Elec. ae. Se —_ age Da yo AB 
j ilt-i : Fairbanks-Morse & Co., 900 Sout abas' ve., icago. 
With Built-in | Totally Semi Splash Fan Vertical Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa.... 
Speed Reducer} Enclosed | Enclosed Proot Cooled General Electric Co., Schenectady. N. Y.......+++2-+-+- A B 
ee ar —|_ of Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass. 
A 8 | Cc D Howell Electric Motors, Inc., Howell, Mich...... mead a 
Ideal Electric & Mig. Co., Mansfield, Ohio........ 
anette Mig. Co., 556 West Monroe, Chicago, Ill..... 
: . land Electric Co., 1501 Webster Street, Dayton, Ohio.. A 
Split Phase (Small, Mostly Fractional) Marathon Electric Mfg. Co., 32 Island, Wausau, Wis.... 
. . : Master Electric Co., 100 Davis Avenue, Dayton, Ohio.... A 
Apex Electrical Mig. Co., Cleveland, Ohio Pacific Gear & Tool Wks., 1035 Folsom St., San Francisco A 
Baldor Electric Co., 4351 Duncan Avenue, St. Louis, Mo.. Peerless Electric Co., 1401 West Market St., Warren, O. A 
Black & Decker Electric Co., Kent 


: : Ohi 3 Philadelphia Gear Works Co., Venango & G Sts., Phila. A 
Bodine Electric Co., 2268 West Ohio St., Chicago, Ill.. Robbins & Myers, Inc., 1345 Lagonda Ave., Springfield, O. A 


Boston Gear Works Sales Co., North Quincy, M Star Electric Company, Bloomfield, N. J A 
Brown-Brockmeyer Co., 938 Overlook St., Dayton, Ohio.. Stephens-Adamson Mfg. Co., 220 Ridgeway, Aurora, Ill. A 
Century Electric Co., 1806 Pine St., St. Louis, Mo Sterling Electric Motors, Inc., 5401 Telegraph Rd., Los 
Diehl Mfg. Co., Trumbull & First Sts., Elizabethport, N. J. Angeles, Calif. 

Electric Specialty Co., 221 South, Stamford, Conn Wagner Electric Corp., 6400 Plymouth Road, St. Louis. 
Emerson Elec. Mfg. Co., 2018 Washington Ave., St. Louis A Watson-Flagg Machine Company, Paterson, N. J 

Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa B. A. Wesche Electric Co., 1622 Vine St., Cincinnati, Ohio 
General Electric Co., Schenectady, N. Y Westinghouse Elec. & Mfg. Co., East Springfield, Mass.. Bodir 
Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass. Winfield H. Smith, Inc., 10 Eaton St., Springville, N. Y A Burk 
Howell Electric Motors, Inc., Howell, Mic Centu 


ideal Electric & Mfg. Co., Mansfield, Ohio i Fractional) E 
a Mfg. Co., 556 West Monroe, Chicago, Ill A Universal (Small, Mostly Frac to 
eland Electric Co., 1501 Webster Street, Dayton, Ohio.. A Apex Electrical Mfg. Co., Cleveland, Ohio Janet! 
Black & Decker Electric Co., Kent, Ohio } 


Marathon Electric Mfg. Co., 32 Island, Wausau, Wis.... Kend: 
Bodine Electric Co., 2268 West Ohio St., Chicago, Ill.... A 


Master Elec. Co., 100 Davis Ave., Dayton, O. Lelan 

Ohio Electric Mfg. Co., 5904 Maurice Ave., Cleveland, O. A Brown-Brockmeyer Co., 938 Overlook St., Dayton, Ohio.. Marb 

Pacific Gear & Tool Wks., 1035 Folsom St., San Francisco A Burke Electric to. 12th & Cranberry St., Erie, P Maste 
B & R Mfg. Co., 812 Latayette, Toledo, Ohio 


Peerless Electric Co., 1401 West Market St., Warren, O. Ohio 
Delco Appliance Co., 379 Lyell Ave., Rochester, N. Y.. 


A. G. Redmond Company, Flint, Mich... mo es Peerl 
Reynolds Elec. Co., 2650 W. Congress St., Chicago Diehl Mig. Co., Trumbull & First Sts., Elizabethport, N. J Phila, 
Dumore Co., 35 16th St., Racine, is 


Robbins & Myers, Inc., 1345 Lagonda Ave., Springfield, Reync 
Electric Motor Corp., 401 Lake Ave., Racine, Wis 


Sterling Electric Motors, Inc., 5401 Telegraph Rd., Shepa 
Electric Specialty 221 South, Stamford, Conn b 


Angeles, Calif. ....... ; caates A ° 
Stephens-Adamson Mfg. Co., 220 Ridgeway, Aurora, IIL. A Emerson Elec. Mfg. Co., 2018 Washington Ave., St. Louis A 
Fidelity Electric oa. 331 N. Arch St., Lancaster, Pa.... 


B. F. Sturtevant, 5 Devonshire St., Boston, Mass 
General Electric Co., Schenectady, N 


Sunlight Electric Mfg. Co., 330 Dana Ave., Warren, O a 
United Elec. Mfg. Co., Adrian, Mich Janette Mfg. Co., 556 West Monroe, Chicago, IIl 
Wagner Electric Corp., 6400 Plymouth Road, St. Louis Kendrick & Davis Co., Lebanon, N. H 

Ohio Electric Mfg. Co., 5904 Maurice Ave., Cleveland, O. 
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Watson-Flagg Machine Co., Paterson, N. J 
Westinghouse Elee. & Mfg. Co., East Springfield, Mass... Peerless Electric Co., 1401 West Market St., Warren, O. 
Winfield H. Smith, Inc., 10 Eaton St., Springville, N A A. G. Redmond Company, Flint, Mich 
Robbins & Myers, Inc., 1345 Lagonda Ave., Springfield, O A 
Condenser Type Signal Elec. Mfg. Co., Menominee, Mich A 
" - . B. F. Sturtevant, 5 Devonshire, Boston, Mass 

Advance Electric Co., 6315 Maple Avenue, St. Louis, Mo. United Elec. Mfg. Co., Adrian, Mich 
Apex Electrical Mig. Co., Cleveland, Ohio Westinghouse Elec. & Mfg. Co., East Springfield, Mass... 
Baldor Electric Co., 4351 Duncan Avenue, St. Louis, Mo.. 


Black & Decker Electric Co., Kent, Ohio 

Bodine Electric Co., 2268 West Ohio St., Chicago, Ill.... A 

Boston Gear Works Sales Co., North Quincy, Mass...... A 

Brown-Brockmeyer Co., 938 Overlook St., Dayton, Ohio. . 

Burke Elec. Co., 12th & Cranberry Sts., Erie, Pa 

Century Electric Co., 1806 Pine St., St. Louis, Mo 

Delco Products Corp., 329 East First St., Dayton, Ohio.. 

Diehl Mfg. Co., Trumbull & First Sts., Elizabethport, N. J. 

Electric Specialty Co., 221 South, Stamford, Conn 

Emerson Elec. Mfg. Co., 2018 Washington Ave., St. Louis 

Fairbanks-Morse & Co., 900 South Wabash Ave., Chicago. A 

Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa... 

Franklin Transformer Mfg. Co., 607 22nd Ave., N. E., 
NN A Sw dStore 

General Electric Co., Schenectady, N. Y 

Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass 

Howell Electric Motors, Inc., Howell, Mich 

Ideal Electric & Mfg. Co., Mansfield, Ohio 

Imperial Electric Co., 64 Ira St., Akron, Ohio 

Janette Mfg. Co., 556 West Monroe, Chicago 

Leland Electric Company, 1501 Webster St., Dayton, 

Louis Allis Co., Milwaukee, Wis 

Marathon Electric Mfg. Co., 32 Island, Wausau, Wis... 

Marble-Card Electric Company, Gladstone, Mich. . 

Master Electric Co., 100 Davis Avenue, Dayton, Ohio.. 

Ohio Electric Mfg. Co., 5904 Maurice Ave., Cleveland, 

Peerless Electric Co., 1401 West Market St., Warren, O. 

Philadelphia Gear Works Co., Venango & G Sts., Phila 

Robbins & Myers, Inc., 1345 Lagonda Ave., Springfield, O 

Star Electric Company, Bloomfield. N. J boon was 

Sterling Electric Motors, Inc., 5401 Telegraph Rd., ) 
Angeles, Calif. ...... : aan 

B. F. Sturtevant, § Devonshire St., Boston, Mass 

Sunlight Elec. Mfg. Co., 330 Dana Avenue. Warren, Ohio. 

<a. ae Electrical Mfg. Co., East Slauson Blvd., Los Angeles A 

Wagner Electric Corp., 6400 Plymouth Road, St. Louis 

Watson-Flagg Machine Company, Paterson, N. J 

B. A. Wesche Electric Co., 1622 Vine, Cincinnati, Ohio... 

Westinghouse Elec. & Mfg. Co., East Springfield, Mass... A 
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Small Synchronous 


Bodine Electric Co., 2268 West Ohio St., Chicago, Ill.... A 
Electric Specialty Co., 221 South, Stamford, Conn : 
Emerson Elec. Mfg. Co., 2018 Washington Ave., St. Louis A 
Hansen Mfg. Co., Princeton, Ind A 
Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass. 
Janette Mfg. Co., 556 West Monroe, Chicago 
Meissner Mfg. Co., 2815 West 19th St., Chicago, Ill 
Ohio Electric Mfg. Co., 5904 Maurice Ave., Cleveland, O. 
Peerless Electric Co., 1401 West Market St., Warren, O. 
Shepard-Niles Crane & Hoist Corp., 410 Schuyler Ave., 
Montour Falls, N. Y A 
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Shaded Pole (Smal!, Mostly Fractional) 


Baldor Electric Co., 4351 Duncan Avenue, St. Louis, Mo.. 

Barber-Colman Co., Rockford, 

Black & Decker Electric Co., Kent, Ohio 

Bodine Electric Co., 2268 West Ohio St., Chicago, Ill.... A 

Delco Appliance Co., 379 Lyell Avenue, Rochester, N. Y.. 

Diehl Mfg. Co., Trumbull & First Sts., Elizabethport, N. J 

Electric —— Co., 221 South, Stamford, Conn A 

Emerson Elec. Mfg. Co., 2018 Washington Ave., St. Louis A 

Franklin Transformer Mfg. Co., 607 22nd Avenue N. E., 
PEEROONA. BOM, -4:ceghs cedcee dees cchn base seems 

General Electric Co., Schenectady, N. Y 

Kendrick & Davis Co., Lebanon, N. 

Master Electric Ce., 190 Davis Avenue, Dayton, Ohio.. A 

Meissner Mfg. Co., 2815 West 19th St., Chicago, Ill 

Ohio Electric Mfg. Co., 5904 Maurice Ave., Cleveland, O. 

Peerless Electric Co., 1401 West Market St., Warren, O. 

A. G. Redmond Company, Flint, Mich A 

Robbins & Myers, Inc., 1345 Lagonda Ave., Springfield, O A 

Signal Elec. Mfg. Co., Menominee, Mich 

F. A. Smith Mfg. Co., Inc., Rochester, N. Y 

B. F. Sturtevant. 5 Devonshire St., Boston, Mass 

United Elec. Mfg. Co., Adrian, Mich 

Wagner Electric Corp., 6400 Plymouth Road, St. Louis 

Westinghouse Elec. & Mfg. Cu., East Springfield, Mass. . 
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Repulsion—Induction (Small, Mostly Fractional) 


Advance Electric Co., 6315 Maple Avenue, St. Louis, Mo B 
Baldor Electric Co., 4351 Duncan Avenue, St. Louis, Mo B 
Brown-Brockmeyer Co., 938 Overlook St., Dayton, Ohio.. A B 
Century Electric Co., 1806 Pine St.. St. Louis, M B 
Delco Products Corp., 329 East First St., Dayton, Ohio.. A 
Diehl Mfg. Co.. Trumbull & First Sts., Elizabethport, N. J 
Electric Specialtv Co., 221 South. Stamford, Conn AB 
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. Allis-C 

Clutch Type (Small, Mostly Fractional) hae 
Century Elec. Co., 1806 Pine Street, St. Louis, Mo ee 
General Electric Co., Schnectady, N. Y Centur 
Marathon Electric Mfg. Co., 32 Island, Wausau, Wis..... Electr 
Robbins & Myers, Inc., 1345 Lagonda Ave., Springfield, O. Electr; 
Sunlight Elec. Mfg. Co., 330 Dana Avenue, Warren, Ohio. DE 


le 
Westinghouse Elec. & Mig. Co., East Springfield, Mass. . D Gee 
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Ideal Electric & Mfg. Co., Mansfield, Ohio......... ioe CDEF 
" ‘a. ‘ | Peerless Electric Co., 1401 West Market St., Warren, O BCD F 
With Built-in | Totally Semi Splash Fan . Shepard-Niles Crane & Hoist Corp., 410 Schuyler Ave., 
Speed Reducer| Enclosed | Enclosed Proof Cooled | Vertical Montour Falls, MEE ecbinsdcceks cubits teeta ves A 
" eeinideiesiindccimntnaaliatiestin Sterling Electric Motors, Inc., 5401 Telegraph Road, Los 
FU, TC. ain sdedcansadaneeaars —itenns Seah ABCDEF 
A B o D E F Watson-Flagg Machine Company, Paterson, N. J........ A 



























Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa..... DEF 
3 Winfield H. Smith, Inc., 10 Eaton St., Springville, N. Y A 
Polyphase (Small) 
Black & Decker Electric Co., Kent, Ohio data dota Sesacuses BCDEF Squirrel Cage (Above 2 hp.) 
oc >» Elec. Co., 225 les Oo »st., 5 MRD. cscivee d & . ° . 
terme Gen Works Ses te. eek Sede tess eee - ’ Allis-Chalmers Mig. Co., Milwaukee, Wis.........- kh oa ABCDEF 
Burke Elec. Co., 12th & Cranberry Sts., Erie, Pa....... BCDEF Advance Electric Co., 6315 Maple Avenue, St. Louis, Mo BCD F 
Century Elec. Co., 1806 Pine St., St. Louis.......... ABCDEF Armor Electric Mfg. Co., 1020 Holland, Erie, Pa......... BCDEF 
Diehl Mfg. Co., Trumbull & First Sts., Elizabethport, N.J.  B Sp elder Bietele Ce. Ste ney) Estee, St. Lowe, Me. CDEF 
Emerson Elec. Mfg. Co., 2018 Washington Ave., St. Louis A B C D F oston eae Works Sales Co., North Quincy Mass........ A 
Foote Bros. Gear & Machine Co., 109 N. Canal St., Chicago A oe eromerer Co., 938 Overlook St., Dayton, Ohio.. AB C DEF 
Genamel Biss. Co, Scimmsaetaee, WR.. Wiis s cece scescccccss BC F Con e piste So. 12m BS Cranberry. Sta. ae meee ABCDEF 
F Janette Mfg. Co., 556 West Monroe, Chicago, Ill....... A Cc EF Sean 1 El Dos _ 323 o— Ne a e ABCDEF 
F Letesd Mlett, Cog Davie, OMe 6vscs sins cccedsesecese a .¢€ Fo Other Wheeler Ei Mie aon es Je-sess ABCDEF 
F Marathon Electric Mfg. Co., 32 Island, Wausau, Wis..... BC Sutso Produme Com 329*iea Wi wet D Sees passes A CDEF 
F Marble-Card Electric Company, Gladstone, Mich........ & ¢€ EF eleo Products Corp., 329 East First St ayton, Ohio.. A 
ae ee ae tees dos Diehl Mfg. Co., Trumbull & First Sts., Elizabethport, N. J BCDEF 
F Master Electric Co., 100 Davis Ave., Dayton, O. ....... ABCDEF El €D F 
b Ohio Electric Mfg. Co., $904 Maurice Ave. Cleveland, 0.A  GDEF_ Electric Products Co., 1725 Clarkstone Road, Cleveland, O 
ee Mes ae ro Let S Electric Specialty Co., 221 South, Stamford, Conn........ BCDEF 
b Peerless Electric Co., 1401 West Market St., Warren, 4 ABCD F El D C B N- ABCDEF 
F Philadelphia Gear Works Co., Venango & G Sts., Phila. A ectro Dynamic Co., Bayonne, N. J... eee eeeeeeeeees 
; “le * 5 : Ne ae Elliott Company, Jeannette, ial wate baemodeincnmnas BCDE 
F Reynolds Elec. Co., 2650 W. Congress St., Chicago..... A ¢ F : ‘s _ “ sane . D 
S eC Moto Co., Blox r ee Mita sla ane aha etakae ABCDEF a » 4 e weg OVES sn on é rey OE. “ : 
co Sistine Saget Us, Pesan MF. Fairbanks Morse & Co.,'900 South Wabash Ave., Chicas A CDE F 
F Shepard Nites ee “Hoist Corp., -s Schuyler —" a Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa..... c F 
F Stephene Adameon Mig. Co., 220 Ridgeway, Aurora, III A re o- & Machine Co., 109 N. Canal Street, A 
Watson-Flagg Machine Company, Paterson, N. J........ Pe? See EEC Re SASER EERE ES Gee A SEER SES 
F B. A. Wesche Electric Co., 1622 Vine St., Cincinnati, Ohi C DEF General E Electric Co., Schenectady, N. Y....--+++eeeeees ABCDEF 
: 3 Howell Electric Motors, Inc., Howell, Mich.............. ABCDEF 
F Western Gear Works, 417 oth Avenue, Se attle, Wash..... A : 
Winfield H. Smith, Inc 10 Eaton St Springville. N. Y A Ideal Electric & Mfg. Co., Mansfield, Sea sade cawesn ABCDEF 
_ - - Se ene ae .. eee 4 hee eee: ‘ B e DE . 
2 Direct Current (Smal!) Kimble Electric Co., 2011 Hasting St. Chi 5 Eis en cD _F 
F S i g icago, gaa 
Lincol v lev nd, O.A DEF 
FE Apex Electrical Mfg. Co., Cleveland, Ohio...... ABCDE te n, Filectric Wises erey - sosngne © Fe _ on BC 
Black & Decker Electric Co., Kent, Ohio ...........4+- BCDEF Manufacturing Engineers Corp., Delaware, Ohio........ A 
, Bodine Electric Co., 2268 West Ohio St., Chicago. Ill.... A B C F Marble-Card Electric Company, Gladstone, Mich........ A Cc EF 
Burke Elec. Co., 12th & Cranberry Sts., Erie, Pa....... BCDEF Master Electric Co., 100 Davis, Avenue, Dayton, Ohio.... AB C D EF 
Century Elec. Co., 1806 Pine St., St. Louis -ABCDEF Pacific Gear & Tool Wks., 1035 Folsom St.. San Francisco A 
Electro Dynamic Co., Bayonne, N. J........-. wreceese kK CD F Peerless Electric Co., 1401 West Market St., Warren, O. CDEF 
seer Eee. Mig. — a a Ave., St eS B & D ~. ; Philadelphia Gear Works Co., Venango & G Sts., Phila. A 
Janette Mfg. Co., 556 West Monroe, Chicago ..... . i F Reliance Elec. & Engrg. Co., 1042 Ivanhoe Rd., Cleveland A CDEF 
F Kendrick & Davis Co., Lebanon, N. H..........++-+++- Cc Robbins & Myers, Inc., 1345 Lagonda Ave., Springfield. O A cD F 
F Leland Elect. Co., Dayton, Ohio..........-..cecccceses A ¢ S rd-Ni & Hoist ) Schuvier Ave. 
Marble-Card Electric Company, Gladstone, Mich........ sat ss “os 
a Master Electric Co., 100 Davis Ave., Dayton, O. ...... ABCDEF Silent Hoist Winch & Crane Co., 770 Henry St., Brook- 
= oe ae Mfg. Co., sree Monee Ave., ayvent. g A : € DE , eke WN ee ne, A 
Peerless Electric Co., 1401 West Market St., Warren, O. - Star Electric Motor Company, Bloomfield, ey ABCDEF 
F Philadelphia Gear Works Co., Venango & G Sts., Phila. A Stephens-Adamson Mfg. Co., 220 ee Aurora, Tll. A 
F EE EP errr Cee ree rere © F Sterling Electric Motors, Inc.. 5401 Telcgra h R ad. Los 
f a ae Corp., 410 Schuyler Ave., 4 Angeles, Calif. . SE sisegcs Aa Go = 
ae ORO. See ee ere _F. D F 
F Signal Elec. Mfg. Co., Menominee, Mich. ............-. BC F b: E Sturtevant, sore Boston, Mass. Los . 
F Stephens-Adamson Mfg. Co., 220 Ridgeway, Aurora, Ill. A MII A PN eh ele hee ee RCDEF 
F United Elec. Mfg. Co., Adrian, Mich...... Sennen Sere BC E F Wagner Electric Corp., 6400 Plymouth Road. St. Louis BCDEF 
Wagner Electric Corp., 6400 Plymouth Road, St. Louis cD F Walter Electric Mfg. Co., Norfolk, Va............-..--- ABCDEF 
:F Watson-Flagg Machine Company, Paterson, N. q eed aXe A Watson-Flagg Machine Company, Paterson, N. J........ A 
. Western Gear Works, 417 9th Avenue, Seattle, Wash..... A B. A. Wesche Electric Co., 1622 Vine St. Cincinnati. Ohio CDEF 
Westinghouse Elec. & Mfg. Co., East Springfield, Mass BCDEF Western Gear Works, 417 9th Avenue, Seattle, Wash.. A 
a Winfield H. Smith, Inc., 10 Eaton St., Springville. N. Y A Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa... ABCDEP 
Winfield H. Smith, Inc., 10 Eaton St., Springville. N. Y 
F Wound Rotor (Above 2 hp ) S. A. Woods Machine Co., 27 Damrell, Boston, Mass... Cc EF 
i 3 7Oo N. T 
BF Allis-Chalmers Mfg. Co., Milwaukee, Wis........ A CODER Abell Electric Motor Co. 94 South Avenue, Garwood. N es 
F Advance Electric Co., 6315 Maple Avenue, St. Louis, Mo BCD F 
Armor Electric Mfg. Co., 1020 Holland, Erie, Pa........ BCDEF Direct Current (Above ? hp.) 
Burke Electric Co., 12th *& Cranberry Sts., Erie, Pa..... ABCDEF g ie 
Century Elec. Co., 1806 Pine Street, St. Louis, “Ee ABCDE?P? Advance Electric Co., 6315 Maple Avenue, St. Luis, M¢ BCD F 
F Continental Electric Co.. 323 Ferry, Newark, N. J...... BCDEF Allis-Chalmers Mfg. Co., Milwaukee, Wis............. A cD F 
Crocker Wheeler Electric Mf Co., Ampere, N. J. a CDEF Baldor Electric Co., 4351 Duncan Avenue, St. Louis. Mo. BCDEF 
F Diehl Mfg. Co., Trumbull & First Sts., Elizabethport, N. J cD F Brown-Brockmeyer Co., 938 Overlook St., Dayton. Ohio. A BCDEF 
Electric Products Co., 1725 Clarkstone’ Road, Cleveland, © cD Burke Electric Co., 12th & Cranberry Sts., Erie, Pa...... A B © D E F 
Pr Electric Specialty Co., 221 South, Stamford, Conn....... BCDEF Century Elec. Co., 1806 Pine Street, St. Louis, Mo -ABCDEF 
EF Electro Dynamic Co., Bayonne, N. J......cececccceees A : & 8 . F Continental Electric Co., sas i ome, ¥ Bacresies a . < . . > 
Eaeet CeUneny, FORNMNTOG, POs k o.ina 6. ce deve decsacs : : rocker eeler ectric g. Co., Ampere, N aa 
EF Fairbanks-Morse & Co., 900 South Wabash Ave., Chicago A CDEF Delco Products Corp., 329 East First St.. Dayton, Ohio A 
Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa Cc F Diehl Mfg. Co., Trumbull & First Sts.. Elizabethport, N. 1 RCDEF 
General Flectric Co., Schenectady, N. Y.........--eeeee: ABCDEF Electric Products Co., 1725 Clarkstone Road, Cleveland, O BCD F 
Howell Electric Motors, Inc., Howell, | | errr AB . Ms = : eel poecialty Co., . South, i}. ope Cee vaesaas > & > . ? 
Ideal Electri Mfg. Co., Mansfield, Se eee AB lectro Dynamic Co. ayonne, N. J.....ceccccccece 
Imperial Blecteic x 64 Ira St., Akron, Ohio... BCD F Elliott Company, Jeannette, POs an6 iene ec eeeee BC 
Kimble Electric Co., 2011 Hasting St., Chicago, Til. ¢ D F Emerson Elec. Mfg. Co., 2018 Washington Ave., St. Li 11 cD F 
F Lincoln Electric Co., Coit & Kirby Avenue, Cleveland, Ohi F Fairbanks-Morse & Co., 900 South Wabash Ave., Chicag cD FP 
E F Manufacturing Engineers Cor p., Delaware, Ohio........ A Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa. BC F 
EF Marble-Card Electric Company, Gladstone, Mich........ A Cc E F General Electric Co., Schenectady, N. Y........-esseeees Cc F 
F Philadelphia Gear Works Co., Venango & G Sts., Phila. A Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass. A B C D E F 
EF Reliance Elec. & Engrg. Co., 1042 Ivanhoe Rd., Cleveland A € Ideal Electric & Mfg. Co., Mansfield, Ohio.... hot bea cD F 
F Shepard-Niles Crane & Hoist Corp., 410 Schuyler Ave., Imperial Electric Co., 64 Ira Street, Akron, Ohio...... A CDEF 
EF eS GE ks ea Jo tbad ean eters aneea A Janette Mfg. Co., $56 West Monroe. Chicago, Ill. 35 cpD F 
F Silent Hoist Winch & Crane Co., 770 Henry St., Brook- Kimble Electric Co., 2011 Hastinge St., Chicago, A c F 
EF BOR, CUT. Lal ncteh bac Date hela eats walaas Sa igianas << ea Ra . ec os Lehad Eectie Company, 150. Webster St., Dayton, O at < . 
Star, Electric Motor Co., Bloomfield, N. J...... ouis is Co ilwaukee itutescatacnsduadad anes 
F Sterling Electric Motors, Inc., 5401 Teleen apl Road, Los ‘e< eo, Lo en a Senay, re ae Pana trce an € — 
FES CNS (no 5s ctaitneane bee _A DE Master Electric Co., 100 Davis Avenue, Dayton io 
B. F. Sturtevant, 5 Devonshire St.. Boston. Mass c F Peerless Electric Co.. 1401 West Market St.. Warren, O. A B C D E F 
: F U. S. Electrical Mfg. Co., 200 Fast Slauson Blvd., Los ABRCDEP Coco eo See, & Poa = Phila BCDEF 
oF NS GO. 5 vb aaceeeaek aeons tds ecionetondees eliance Elec. nerg. Co., vanhoe . Clevelan4 
F Watson-Flagg Machine Company, Paterson. N. J........- A Robbins & Myers, Inc., 1345 Lagonda Ave., Springfield, O A Cc F 
E R. A. Wesche Electric Co., 1622 Vine St., Cincinnati. Ohio cD F Shepard-Niles Crane & Hoist Corp., 410 Schuyler Ave., 
y Western Gear Works, 417 9th Avenue, Seattle, Wash..... A WE I Oa bea die sc 640ien ake 4c cunt seses:« 
F Westinghouse Elec. & Mfg. Co., East Pittsburgh. Pa ABCDEF Silent Hoist a & Crane Co., 770 Henry St., Brook- 
Winfield H. Smith, Inc., 10 Eaton St., Springville. N. Y.A WE I Wat acchaws sasaw dawns ginaceseeane A 
) =F Zobell Electric Motor Co., 94 South Avenue, Garwood. N. T cD Star Electric Motor Company, Bloomfield. N. J. pe hae : A BCDEF 
tephens-Adamson Mfg. Co., idgeway, Anrora, TI! 
2d Synchronous (Above 2 hp ) Sterling Electric Motors, Inc., 5401 Telegraph Road, Los | |. ay 
A CU. és os vce arebhescuss Bae : 
Allis-Chalmers Mfg. Co., Milwaukee, Wis....... ¢ F Stow Mfg. Co., 443 State St.. Binghamton, Be owas ABC 
Advance Electric Co., 6315 Maple Avenue, St Louis, Mo BCD F R. F. Sturtevant. § Devonshire St.. Boston, Mass.. cD F 
Brown-RBrockmeyer Co., 938 Overlook St., Dayton. Ohio. Cc F Wagner Electric Corp., 6400 Plymouth Road. St. Louis F 
) F Burke Elec. Co., 12th & Cranberry Sts., Erie, Pa... ABCDEF Watson-Flave Machine Company. Paterson, N. J........ A 
F Century Elec. Co., 1806 Pine St., St. Louis..........A BC DEF R. A. Wesche Electric Co.. 1622 Vine St., Cincinnati. Ohio CDEF 
Electric Specialty Co., 221 South, Stamford, Conn... BCDEF Western Gear Works, 417 9th Avenue, Seattle, Wash..... A 
F Electric Machinery Mfg. Co., 1331 Tyler, Minneapolis. B¢€ EF Westinghouse Elec. & Mfg. Co.. East Pittsburgh, Pa... ABCDEF 
») EF Witets Compoace. Yeasmetie PA... <o< «5s deco cccdvcesscs RCDE Winfield H. Smith, Inc., 10 Eaton St., Springville, N. Y.A 
) F General Electric Co., Schenectady. Wii Bevddenks iviawawons ABCDEF Zobell Electric Motor Co., 94 South Avenue, Garwood, N. J cD 
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ANTHONY J. KAISER 


In charge of sales and service activities 
of a five year old medium-sized motor 
repair shop which has not only made 
money during the entire depression but 
has tripled its space and doubled its 


man-power. Mr. Kaiser formerly 
handled field service for Cutler- 
Hammer. 


Notice to Repair Shop Readers 


During the next several months ELEC- 
TRICAL MANUFACTURING will pub- 
lish a series of articles analyzing in 
detail every activity of the motor repair 
shop with which Mr. Kaiser is con- 
nected. Titles of some of these articles 
are as follows: How We Have Made 
Money During the Depression, Our 
Advertising and Selling Activities, 
Layout of Our Shop, Machines We 
Have Built, How We Figure Costs, The 
Stock We Carry and Why, Our Ac- 
counting Methods 


OT long ago we were called in 
to estimate on a motor rewind 
job for a printing plant. We 

estimated the job accurately, and sub- 
mitted a figure high enough to make 
it possible for us to do a good job 
and make a reasonable profit. In 
every respect the figure was fair. 
But we didn’t get the job. Why? 
Because the manufacturer of that 
motor was competing against us, and 
we have reason to believe that the 
manufacturer took the job at a loss. 

To my way of thinking, that man- 
ufacturer is following an extremely 
unwise and near-sighted policy. Par- 
ticularly so in this case because our 
shop is actually a sales outlet for that 
manufacturer’s motors. 

It is from such experiences as this 
and from my own experience as a 
field man for one of the large con- 
troller manufacturers that I have 
come to the conclusion that most 
motor and controller manufacturers 
are taking entirely the wrong attitude 
toward electric motor repair shops. 
The typical motor and control equip- 
ment manufacturer regards the elec- 
tric motor repair shop as an awk- 
ward little boy with little knowledge 
or experience ; as somebody to be tol- 
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erated but not to be taken very seri- 
ously. We are regarded as “small 
fry”; just so many “holes in the 
wall.” 

This attitude is harmful to the elec- 
trical industry. It is based on a 
gross misconception of the place the 
motor repair shop holds in the indus- 
try. 

It is unfortunate that we should 
be called electric motor repair shops. 
I say ‘‘we” because I feel sure that 
my attitude is shared by most of 
those throughout the country in the 
same business. We are more than 
repair shops; very much more. That 
term applied fairly well to the shops 
of ten years ago, but the shops of 
today are really electric service shops. 
To make my point clear, let me draw 
some comparisons of the motor re- 
pair shop of yesterday and the serv- 
ice shop of today. 

Electric motor repair was the prin- 
cipal function of the old shop. Most 
of their job was armature rewinding. 
They took a machine into the shop, 
took data on the windings, stripped 
it, and rewound it so as to function 
as nearly as possible as it did before 
it was brought into the shop. If a 
customer wanted a machine rewound 
for a different voltage or a different 
horsepower rating, he was usually re- 
ferred to the manufacturer. The old 
shop was not set up to do engineer- 
ing service. As a buyer of electrical 
equipment it was of little importance. 
Wire, insulation, a modest assort- 
ment of spare parts, and a few acces- 
sories were its principal purchases. 

In the electric service shop of to- 
day, however, the actual rewinding 
of motors is only one of many func- 
tions. We are prepared today to give 
practically any kind of electrical 
service. If a motor is to be rewound 

for conditions different from those 
for which it was originally designed, 
we are prepared to do this job. The 
motor repair shop of ten years ago 
had little to do with control equip- 
ment. Today we are prepared not 
only to repair this equipment, but to 
alter the design of it for special ap- 
plications and to do the engineering 
work required for the correct appli- 
cation of new equipment. The suc- 
cessful shop of today must and is 
prepared to do consulting electrical 
engineering work. 





What Motor Repair Shops 


The motor repairman of ten years 
ago was primarily a mechanic. His 
knowledge of electrical engineering 
was meagre. He was an untrained 
man. 

3ut the personnel of the modern 
service shop is drawn to a surprising 
degree from the field staffs of motor 
and control manufacturers. These 
men, besides being well educated, 
have had the practical experience 
which is so essential in dealing with 
the complex problems of servicing 
and applying modern electrical equip- 
ment. In fact in many respects the 
modern repair shop engineer has the 
edge on the highly trained engineers 
in the shops of the manufacturers. 
The motor or control man in the 
manufacturer’s shop is a specialist, 
whereas the repair shop man is 
forced to have a broader understand- 
ing of electrical application problems. 
Frequently we are called upon to 
match our wits with the manufactur- 
er’s own engineers in the field. We 
usually hold our own and often beat 
them. 


AM not saying this to be boast- 

ful. I merely want the manufactur- 
ers to have a better appreciation of 
our functions and to cooperate with 
us in doing what we are better pre- 
pared to do than are the manufac- 
turers themselves. The service shop 
has an important place in this elec- 
trical industry, just as does the 
wholesaler, the contractor, and the 


dealer. We all want and need the 
manufacturers’ understanding and 
support. 


One thing about electric service 
shops that the electrical manufactur- 
ers appreciate the least is our impor- 
tance as a sales outlet for their equip- 
ment. Look for a moment at the 
stock of products carried by the con- 
cern with which I am connected. 
Motors, controllers, short center 
drives, brushes, bearings, commuta 
tors, slip rings, brush springs, short- 
circuiting switches, brushholders, 
contacts, coils, pulleys, gears, coup- 
lings, motor bases, resistor grids, 
heating units, and many others. We 
carry equipment and parts of at least 
25 manufacturers. We carry this 
stock because we have a sale for it 
It is not dead. 

I firmly believe that the modern 
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Ds Mean to Manufacturers 


electric service shop is a far more 
important sales outlet for the elec- 
trical manufacturer than is the elec- 
trical contractor. We are a link be- 
tween the manufacturer and the elec- 
trical contractor. Some of our best 
and most consistent customers are 
electrical contractors. The contrac- 
tor is primarily an installer. He is 
not an application engineer. He does 
not recognize the necessity for im- 
provements in motor drives and con- 
trol systems requiring the purchase 
and application of new equipment. 
When motor and control users need 
help in the solution of electrical ap- 
plication problems, they turn to the 
electric service shop, not to the con- 
tractor. 

In fact the contractor himself 
usually comes to the service shop 
hoth for engineering help on applica- 
tion problems and for the necessary 
equipment required for the solution 
of these problems. 


I even greater importance than 

the actual volume of equipment 
business done by electric service 
shops is the good will they are pre- 
pared to spread for the manufacturer. 
Has it ever occurred to the manu- 
facturer that the electric service shop 
is summoned by the manufacturer’s 
customer at a psychological moment ? 
When everything is running 
smoothly, the printing plant, or the 
food factory, or other commercial or 
industrial concern is not giving a 
thought to its electrical equipment. 
But when a motor stops running and 
important machinery is held up, these 
concerns suddenly become very much 
electrically minded. That is a time 
when the reputation of the manufac- 
turer of that motor is at stake. The 
man from the service shop is called 
in because it is believed he will know 
what the trouble is. He is trusted, 
and every word he says about that 
equipment is of the utmost impor- 
tance to the manufacturer. Imagine 
what it would mean to the manufac- 
turer if the service man were to say, 
“What? One of so-and-so’s motors? 
Well what do you expect?” 

Such things happen. Electric serv- 
ice men have their prejudices. They 
are human. Properly handled, they 
can be valuable ambassadors of good 
will for electrical manufacturers. In 
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By Anthony J. Kaiser 
General Electrical Specialty Co 
Jamaica, New York 


a manufacturers greatly underestimate the im- 

portance of motor repair shops, says this motor repair 
shop executive. He discusses the motor repair shop as a sales 
outlet for the manufacturers’ products. Straight from the 
shoulder he condemns manufacturers for competing with repair 
shops. ‘Protect the repair shop as you protect the wholesaler,” 
he says. A new and forceful interpretation of the modern 

motor repair shop 


a few words they can create more 
good will than the manufacturer can 
create with thousands of dollars’ 
worth of advertising. 

The manufacturer should also not 
lose sight of the sales. expense the 
service shop salesmen and _ service 
shop advertising can save him. The 
typical service shop contacts thou- 
sands of the manufacturers’ pros- 
pects and customers regularly. Think 
what these contacts mean when we 
realize that they are made by service 
shops in every community. 

Buying-information is an impor- 
tant commodity with us in the repair 
shop business. We must be con- 
stantly on the lookout for new things. 
Only the other day a customer asked 
us where he could buy an ultra-frac- 
tional horsepower motor. We were 
able to obtain this motor for him, 
although it was not the sort of equip- 
ment we carry in stock. He could 
have gone to any electrical whole- 
saler and done as well, but the point 
is he came to us because he habitu- 
ally leans on us for all kinds of elec- 
trical service. This example could 
be multiplied by dozens. So great is 
the call for such service that we have 
established an extensive file of man- 
ufacturers’ literature. We subscribe 
to a number of trade papers and 
check them methodically and thor- 
oughly. 

Constantly we are ordering copies 
of manufacturers’ literature both for 
our file and for the use of ours and 
the manufacturers’ customers. 

Most electric service shops frankly 
resent the competition of electrical 
manufacturers. There is a place for 
certain kinds of manufacturers’ serv- 
ice, but it is my opinion, and I be- 


lieve the opinion of most service shop 
executives, that there is no sound 
reason why the manufacturers should 
compete with the service shops in 
the regular run of repair work. I 
am speaking now from the stand- 
point of the manufacturers. I don't 
assume for a minute that the world 
owes the service shop a profit. I sim- 
ply contend that it would be good 
business for the manufacturer to 
protect the service shop in the same 
way that it protects the wholesaler. 
Each sales outlet is in a position to 
spread local good will more effec- 
tively than the manufacturer can. I 
think it is poor policy for any manu- 
facturer to compete with local outlets. 


E of the service shops are not 

children. We are not mere 
“holes in the wall.” There are the 
weak among us, it is true, but the pro- 
portion of the weak to the strong is 
not greater than it is in the manufac- 
turing business. We admit there are 
evils in our business. There is price- 
cutting and there is unfair competi- 
tion. In what business don’t these 
evils exist? But the most of us know 
our business and are square, both to 
others of our own business and to the 
manufacturers. We sincerely want to 
raise the standards of our business, 
which will mean more success to us 
and better distribution for the manu- 
facturers’ products. 

In the past we have gotten along 
without much cooperation from the 
manufacturers. And many of us have 
made money, even during the depres- 
sion. We could go on without the 
manufacturers’ cooperation. But 
why? We would both be much better 
off if we would get together. 
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Heat Treating Furnace 


HIS magazine is indebted to 
H. O. Swoboda, Inc., spe- 
cialists in industrial heating 
equipments for the illustrations 
and data published on this page. 
The product analyzed is a con- 
tinuous electric furnace for heat 
treating ferrous and non-fer- 
rous strip metal and wire 





Table of Parts and Their Function 

















Item|Quan- 
No. | tity 


A 4 |Main heaters 





Name Description and function 

















Hairpin type electric heating 
elements completely surround- 
| ing alloy heating chamber 
tubings (muffles); suitable 
for hardening temperatures up) 
| to 2000°F. and for tempering] 
temperatures up to 1200° F.| 
Standard lengths up to 20) 
ft. (7 ft. Ig. in this case.) 
| B | 2 |Outlet heaters Auxiliary electric heating ele- 
| | ments for replacing outlet] 
end heat losses on hardening| 
furnace (800 watts each). 
| C | 4 |Transformers \Two transformers combined in| 
single casing for each furnace; 
one transformer for each main 
heater. Dry type, 1, 2 or 3) 
| phase; capacity depending) 
upon size and production of| 
furnace. 
\(Four 72 Kva. 
single phase, 
particular installation, shown 
in accompanying illustration. 
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furnished for} 


What Is It Made Of? 


tem Quan. 
No. | tity Name 
Di 4 


former tap switches 


|Heater 


a: control panels,|Apparatus arranged similar to| 
| each consisting of: that shown. 
| |] fused knife switch For disconnecting the hardening 
furnace as well as disconnect-| 
| | ing the tempering furnace 
| | together with power drive. 
\2 fused knife switches |For disconnecting each of the) 
heaters on the tempering) 
| | furnace and each of the main 
heaters together with its out-| 
let heater on the hardening! 
| 1 fused knife switch furnace 
| (on tempering furnace|For disconnecting the power| 
| only) drive. 
| |Fuse connections For protection of control instru- 
| ments and outlet heaters. 

F| 4 |Magnetic contactors For regulating the energy re- 
quired by the main heaters to 
maintain the temperature of 

the furnaces. (60 amp.) 

G 6 |Indicating control py-|One for automatically control- 

rometers ling the temperature of each 
main and each outlet heater. 
Capacity 15 amp. 
H 2 |Recording pyrometers (Multiple record instruments 
| for recording the tempera- 
tures of the control pyrom 
| eters. 

| 6 | Thermocouples For use with the recording and 

control pyrometers. 

J 6 (Toggle switches ‘For opening the magnet circuits 
of the contactors and the out- 
let heater control pyrometers 
for the de-energizing each 
heater. 

K 4 lExcess temperature fuses|For protection against overheat -| 
ing of the main heaters. 

L 1 |Drive motor Combined with slip friction 
drive and variable speed 
tranmission for feeding the 
work through the equipment 
at the desired speed. Size of 
motor determined by produc-| 

| tion and size of material to be 
| | heat treated. (Capacity in 
| | this case ¥2 Hp., 1725 RPM.) | 

M 2 |‘Start” and “stop” push/For controlling the drive motor,| 

| buttons | either from the front or rear 

N 1 |Connection block \For connecting the outlet heat-| 

ers on the hardening furnace 
to the wiring system. 

0 | 50 \Conduit fittings 


P 75 ft. 'Rigid conduit 
Q | 20ft.|Heater cable 
R_ 1500 ft. Insulated wire. 


| Description and function 


Four point radial trans-|Two switches in single cabinet 


on each furnace for changing 
the furnace input as desired; 
knife blade type furnished in 
single, double and triple pole 
(200 amp. SP. in this case). 
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INE silver is acknowledged to be 

the best conductor of electricity 

and it is therefore widely used in 
contact points for circuit breakers, 
switches, controllers and other de- 
vices making and breaking electrical 
circuits. The oxide which forms on 
silver is not objectionable as it does 
not impair its conductive properties 
to any great extent. However, large 
contact parts made of solid silver are 
necessarily high in cost. Laminated 
metal consisting of a heavy layer of 
base metal such as brass or bronze, 
with a top layer of solid silver, com- 
bines the desirable contact proper- 
ties of the precious metal with the 
advantage of lower cost. 


AMINATED metal is more com- 
monly known as “rolled plate” 
and should not be confused with elec- 
tro-plated material. An _ electro-de- 
posited layer has a loose, porous 
grain structure which offers practi- 
cally no wearing properties. On the 
other hand, rolled plate is made by 
taking a heavy bar of base metal, 
usually 1 in. thick, and welding it to 
a heavy solid sheet of precious metal 
such as silver. The combination bar 
is then passed through rolling mills 
and reduced in thickness with a con- 
sequent increase in length. The pre- 
cious metal surface of rolled plate is 
therefore solid and hard, and will 
give good resistance to abrasion. The 
proportional thicknesses of the dif- 
ferent layers will remain constant 
throughout the rolling operation. 
Assuming the silver layer is not 
very heavy in comparison with the 
overall thickness (which is the usual 
case), the physical properties of the 
combined metals closely approximate 
those of the base metal. Backings of 
various metals are used according to 
the conditions involved. Monel metal 


Electrical Manufacturing, May, 1933 


Putting the Silver 
Where You Want It 


Sitver prices are going up. But silver is considered 

the ideal contact material. Here is a way to make 
contact points that is claimed not only to save on 
the precious metal, but to save also on simplicity of 
design and production. The silver is rolled into a 
cheaper base metal, only where it is needed. Here 
is how it is done and some results achieved 








is often specified for contacts in flat- 
irons and other appliances and ap- 
plications involving fairly high tem- 
peratures; a bronze base for lami- 
nated spring contact arms; gilding 
metal base (95 per cent copper, 5 
per cent zinc alloy) for general use 
and severe forming operations. 

It is also possible to obtain lami- 
nated metal not only in strips but in 
the form of wire and tubing. There 
are some applications where the de- 
sign of a mechanism requires the 
contact parts to be cylindrical. 

It is also possible to obtain lami- 
nated metal having inlaid stripes of 
silver instead of a whole covering of 
precious metal. In making this type 
of material a large bar of base metal 
is taken and grooves are milled 
lengthwise in one face. Silver bars 
are snugly fitted and welded secure- 
ly into the grooves. The composite 
bar is then rolled into strips. You 
then have precious metal in only 
those portions where it is needed. 
There is practically no limit to the 
number, width, or thickness of stripes 
that can be supplied. In addition, 
other precious metals such as plati- 
num and its alloys, can be furnished 
instead of silver. In large quanti- 
ties a lower price can be obtained 
where the amount justifies the use of 
extruded bars eliminating the slow 
milling operation. If the different 
metals are properly welded together 
the material will withstand severe 
forming operations without any sepa- 
ration at the seams. 

In adapting laminated metal to 
various applications care must be 
exercised in designing if the maxi- 
mum benefits of economy are to be 
secured. This special material is sold 
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XAMPLES of laminated contact 
point material. 1. Contact points 
made by rolling silver into monel 
metal. 2. After the silver is rolled it 
can be stamped and formed. 3. Silver 
stripes rolled into copper 


by the troy ounce and not by the 
avoirdupois pound which is indica- 
tive of its comparatively higher cost. 
In all cases the thickness of the pre- 
cious metal layer should be held to a 
minimum consistent with the wear 
involved. As a matter of interest, 
the thermostat contacts in a well- 
known make of automatic flatiron 
have a silver thickness of but .005 in. 
with a monel backing. In using 
solid silver rivets the thickness of 
the head not only allows for wear 
but also strength and heat-resistance. 
The base metal backing of laminated 
metal should be varied in thickness 
to meet the requirements of strength 
and allow sufficient mass to take care 
of the heat involved in the make-and- 
break. The thickness of the silver 
layer should be only heavy enough 
to take care of the wear. The most 
practical method of ascertaining 
what this dimension should be is to 
measure the disintegration which oc- 
curs in 10,000, 50,000 and 100,000 
cycles of operation. If a solid silver 
rivet is used as a standard of com- 
parison you will have a sufficient 
margin of safety because the silver 
layer of laminated metal is much 
harder and better resists abrasion 
(by reason of its having been rolled). 
When specifying a silver thickness 
the dimensions should be given with 
a —.0O00-in. tolerance which shifts 
the burden to the supplier. 

An important feature of laminated 
metal is that it permits the design of 
one-piece 


contact assemblies. In 
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other words, the member to which a 
solid silver button is commonly spot- 
welded or riveted is made an integral 
part. For example, the common two- 
piece assembly consisting of a solid 
silver rivet and a brass angle bracket 
can be made from whole covered or 
striped laminated metal and the tools 
employed in blanking out the brass 
angle bracket could be utilized with 
slight alteration. 

Similarly the usual three-piece 
bridging contact (two solid silver riv- 
ets and a brass strip) is well adapted 
to the use of whole covered or 
double-striped laminated metal and 
the tools for blanking the cross-piece 








New Taylor Plant to Start Up 


With firm faith in the future of this 
country and its own industry, Taylor & 
Company, Incorporated, of Norristown, 
Pa., manufacturers of vulcanized fibre and 
phenol fibre will complete the construction 
of and commence operations in its new 
and modern plant during the early part of 
May. 

The company will produce a complete 
line of vulcanized fibre, fish paper and 
laminated phenolic products, including 
noiseless gears. 

The plant is located on the Schuylkill 
River, about twenty miles from Philadel- 
phia, and its erection was started in 
August, 1932. It is new from the ground 
up, and is equipped throughout with ma- 
chinery of special design. The company 
has been able to incorporate improvements 
in manufacturing processes tending toward 
improved quality and decreased costs 
which are only possible in a new plant. 

The executive organization and its en- 
tire operating personnel is composed of 
men formerly associated with the Dia- 
mond State Fibre Company and its sub- 
sidiary, The Celeron Company. 

J. M. Taylor is president, L. T. Mc- 
Closkey, sales manager and C. N. Jacobs, 
plant manager. All of these men have 
had wide experience in the manufacturing 
and marketing of the products which Tay- 
lor & Company will produce. 


General Cable Expands Warehouse 
Facilities and Moves Offices 


To insure a sufficient supply of mag- 
net wire for servicing its Middle Western 
trade, General Cable, when temporarily 
suspending production of coils and mag- 
net wire at its Fort Wayne Plant, an- 
nounced a program of expansion of its 
warehousing facilities at Chicago. 

Over a period of years, General Cable 
has been producing magnet wire and coils 
at two of its plants—Fort Wayne, Ind. 
and Rome, N. Y. Production will be con- 
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support member can be easily changed 
to turn out one-piece units. 

The question of whether whole 
covered or striped metal should be 
specified is determined by the par- 
ticular requirements of each indi- 
vidual application. Striped metal is 
more economical where the amount 
of silver eliminated is of greater value 
than the cost of grooving the base 
metal and squaring up the inserts. 

The finished contact unit blanks 
should be as narrow as possible con- 
sistent with the current load to be 
handled and the strength factor 
should be provided for by the overall 
thickness of the strip. Scrap should 
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tinued at Rome and the operating and de- 
partment heads of the Fort Wayne or- 
ganization are moving to that point for 
the duration of suspension of activities at 
Fort Wayne and will assume charge of 
all coil and magnet wire operations. 

The temporary suspension of production 
at Fort Wayne is brought about by the 
depressed condition of business, and the 
resumption of operation at Fort Wayne 
is contingent upon a resumption of busi- 
ness of sufficient volume to make possible 
the operation of both plants. 

Effective May 19 the central office, in- 
cluding the treasurer’s, controller’s and 
works manager’s departments will be 
transferred to White Plains, N. Y. 


Ranges for Rent 


Resident customers of the Hartford 
Electric Light Company may now rent an 
electric range for thirty-cents a week plus 
energy charges. 

This rental campaign started in February 
and in the first nine days 525 ranges were 
placed on a rental basis. The first five- 
hundred installations applied for were con- 
nected up free, but after that the wiring 
charge was $15.00 per range. 


New A.S.A. Standard 


Specifications for Impregnated Paper 
Insulation for Lead-Covered Power Cable 
(C8.10-1932) have been approved .as 
American Standard by the American Stand- 
ards Association. These specifications were 
submitted to the A.S.A. by the Sectional 
Committee on Insulated Wires and Cables 
(C8), which is now under the sponsorship 
of the Electrical Standards Committee. 

The requirements of the specifications 
are identical with those for insulation in 
the Specifications for Impregnated Paper- 
Insulated Lead-Covered Cable (fourth edi- 
tion, December, 1931) of the Association 
of Edison Illuminating Companies which 
are widely used for this type of material. 

The specifications cover materials ; work- 








be kept to an absolute minimum. 
All silver-covered blanking = scrap 
should be turned over to a refiner as 
a worthwhile return can be realized 
from the precious metal. 

In this manner it is possible to re- 
duce costs through the decrease in 
the amount of precious metal needed, 
smaller number of parts to be han- 
dled and fewer manufacturing oper- 
ations. At the same time improved 
performance and service are gained 
by reason of the fact that the one- 
piece unit rapidly conducts heat away 
from the points of contact and trou- 
bles experienced with loose parts in 
multiple-piece assemblies are avoided. 


manship; properties, such as recommended 
thickness of insulation for the various 
types of cables; dielectric strength of in- 
sulation; change of power factor with 
voltage; long and_ short-time electric 
strength before and after installation; me- 
chanical properties; maximum operating 
temperature; measurements and tests, in- 
cluding selection of samples, and methods 
of measurement for the various properties 
of the cable. 


Copies of these specifications in 
mimeographed form are available at 
15 cents each from the American 
Standards Association, 29 West 39th 
Street, New York. 


“Get Going” 


Charles Edison, President, Thomas A 
Edison, Inc., West Orange, N. J., had 
posted in his plant recently a message 
reading as follows: 

“President Roosevelt has done his part 
now you do something. 

“Buy something—buy anything, any 
where; paint your kitchen, send a tele 
gram, give a party, get a car, pay a bill, 
rent a flat, fix your roof, get a haircut, 
see a show, build a house, take a trip, 
sing a song, get married. 

“It does not matter what you do—but 
get going and keep going. This old 
world is starting to move.” 


A Who’s Who Among Users 


An interesting piece of sales literature 
is a 48 page booklet issued by the Wil 
liams-Oil-O-Matic Heating Corporation 
under the title “Captains of Commerce.” 
The greater portion of this booklet is de- 
voted to a list of the users of Williams- 
Oil-O-Matic oil burners. The listing not 
only gives the user’s name and address, but 
also his business or company title. The 
publication makes an impressive appeal to 
the prospective purchasers. 
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2 MILLION strong in the 


HINK of the cumulative savings that two 


million New Departure Ball Bearings are 
piling up for motor users! How? By putting 
lubrication on a once-a-year basis; by lending 
themselves to good seals that keep out dirt and 
prevent lubricant leakage; by eliminating wear 


and reducing burnouts; by providing thrust 


electric motor field 


capacity so vitally needed in many installations. 
. .. Motor buyers are beginning to realize the 
urgent necessity of effecting savings like these. 
More and more they are saying, “Nothing rolls 
like a ball — give us New Departures in those 
new motors.” The New Departure Mfg. Co., 


Bristol, Conn. Detroit, Chicago, San Francisco. 


-: + + NEW DEPARTURE 














































































































































































































































































































































































































































































































McCloskey With Taylor 


L. T. McCloskey has resigned as vice- 
president of Continental-Diamond Fibre 
Company, to become associated with Tay- 
lor & Company, Incorporated, of Norris- 
town, Pa., manufacturers of Vulcanized 


Fibre and Phenol Fibre. 


Muir, New G. E. Manager of 
Engineering 


The appointment of Roy C. Muir, for 
three years assistant to the late Charles E. 
Eveleth, vice-president in charge of engi- 
neering, as manager of the engineering de- 
partment of the General Electric Com- 
pany, been announced recently by 
President Gerard Swope. The appoint- 
ment will take effect immediately. 


has 


In his 





Roy C. Muir 


Muir will have direct 
charge of the company’s designing engi- 
neering in all of its various plants, the 
works laboratories, and the general engi- 
neering laboratory at Schenectady. He 
has been associated with Mr. Eveleth for 
three years and with the General Electric 
Company for the past 28 years, and his 
engineering experience covers a wide range 


new capacity, Mr. 


of applications and developments, includ- 
ing three years as chief commercial engi- 
neer of the International General 
Company. 


Electric 


Another Fish Story 


lhe dogtish, which heretofore has been 
considered a nuisance, has now proved to 
be useful after all, according to the 
natural resources department of the Cana- 
dian National Railways. A process has 
been found whereby various parts of the 
dogfish can be manufactured into electric 
insulators, umbrella handles, knitting 
needles, buttons and brush handles. 

For general utility purposes the dogfish 
now appears to be at least two up on hash 


New Lamps More Efficient 


The Westinghouse Lamp Company an- 
nounces changes in the design of its 75 
and 100 watt Mazda lamps. Both lamps 
now have a design life of 750 hours, this 
change giving a 4 per cent increase in 
lumen output. Effective April 1, 1933, the 
price of the 75 watt lamp is reduced to 
20c. and the 100 watt lamp to 25c., both 
having previously been listed at 35c. The 
100 watt size still has an A-23 bulb, but 
the 75 watt size has been changed from an 
A-23 to an A-21 bulb. 
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As a result of these changes, the cost 
of light will be decreased. The accom- 
panying reduction in price is enough 
greater in proportion to the reduction in 
life so that the cost of additional lamps is 
more than offset. The design life of both 
lamps is 25 per cent less, but the price 
of the 75 watt lamp has been reduced 43 
per cent and the 100 watt lamp 29 per 
cent. Thus with both lamps having a 4 
per cent increase in efficiency, the con- 
sumer will be getting more light at no in- 
crease in cost. 


Engineering for Economical 
Manufacture 


A very much worthwhile industrial con- 
ference is being held May 10 to 12 at the 
Case School of Applied Science in Cleve- 
land. The purpose of this conference is to 
examine ways of reorganizing production 
procedure to promote increased effective- 
of effort and utilization of recent 
developments. As equipment and methods 
necessary to meet today’s varying produc- 
tion requirements are not those which 
are most effective when disposal of large 
quantities is assured the necessity of care- 
ful planning for net profits is evident. 

The following partial list of papers is 
evident of the scope of the conference: 


ness 


“Redesign of the Product to Increase 
Appeal to the Purchaser,” “Changes in 
Plant Layout to Accommodate Varying 
Production,’ “The Place for Stampings 
in the Product,” “Influence of Welding 
on Design and Production” and “Manu- 
facturing Quantities for the Small In- 
dustry.” 


Cellophaned 


The Fafnir Bearing Company of New 
Britain, Conn., large manufacturer of 
quality ball bearings, announces that its 
new single and double Felt-Seal line of 
bearings will be cellophane wrapped. This, 
it is believed, is the first time cellophane 
has been used for packing a complete bear- 
ing line. One of the essential functions 
of the wrapping is to protect the bearings 
from the possible entrance of moisture, 
and extensive tests on the moisture-proof 
variety of cellophane over a period of 
time have conclusively proven its efficiency 
in this respect. 


Bearings 


In addition to the improved appearance 
of the wrapped bearing, less of the wrap- 
ping material is required and the bearing 
is at the same time more easily packaged. 


Owners Act as Salesmen . 


A plan to encourage thousands of refrig- 
erator owners to act as salesmen and thus 
aid dealers in their selling programs is be- 
ing inaugurated by Westinghouse Electric 
& Mfg. Co. A booklet explaining the plan 
is presented to the owner by the dealer, 
together with five “reward certificates.” 
On the latter the owner reports the names 
and addresses of five friends interested in 
electrical refrigeration. The owner is 
amply rewarded by a gift or appliance made 
by the company for furnishing the lead 
providing it results in a sale. When the 








sale is made the dealer visits the owner 
and suggests that she select the merchandise 
that she would like. Or if the owner 
thinks that she would rather have a cer 
tain credit so that later sales would in 
crease the total number of credits to the 
point where she could get several ap 
pliances, she has this alternative. Every 
effort is made to present the plan in such 
a way that any feeling of the owner “that 
she is getting her friends into something” 
is eliminated. 


Elihu Thomson’s Birthday 


Many of the friends of Professor Elihu 
Thomson, electrical scientist of Lynn, 
Mass., paid tribute to him on the occa 
sion of his eightieth birthday at a dinner 
held at the Massachusetts Institute of 
Technology on March 29. 

The entire development of the elec 
trical industry, of which he is one of the 
great pioneers, and the whole history of 
the General Electric Company, of which 
he is one of the founders, have come to 
pass since Professor 


old. 


Thomson was 25 


years 


A Complete Line of Washing Machines 


With the introduction of five new wash 
ing machines, the Westinghouse Electric 
and Manufacturing Company announces 
the most complete line of quality laundry 
equipment in the country. The Westing- 
house Company now offers a line of six 
new and improved washer models and two 
electric ironers, portable and table models 

The new washers range $50 to 
$120 in price. 


from 


Wire Cracks Detected 


laws and cracks in tungsten or molyb 
denum wire, copper tubing, and similar 
materials have been detected by a vacuum 
tube oscillator recently developed by 
General Electric. The test is based upon 
the change in electrical resistance of a 
small section of tubing or wire that has 
a defect in it causing the equipment to 
sound a note in a loud speaker and to de 
flect a meter indicator. 


Weston Awarded Lamme Medal 


“For his achieve- 
ments in the devel 
opment of electrical 
apparatus, especially 
in connection with 
precision measuring 
instruments,” Dr. 
Edward Weston has 
been awarded the 
American _ Institute 
of Electrical Engi- 
neers’ 1932 Lamme 
Medal. Dr. Weston 
is founder and chair- 
man of the board of 
the Weston Elec- 
trical Instrument Corp., and is the recip- 
ient of many honorary degrees. Presenta- 
tion of this latest award will be made 
at the convention of the A.I.E.E. to be 
held in Chicago June 26 to 30. 





Dr. Edward Weston 
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PHOSPHOR BRONZE 


LL 


NICKEL SILVER 


ALL 


BEwRYLLIUM 


Rendering A Highly Specialized Service 
to Consumers of Non-Ferrous Alloys of 


COPPER 


High Strength for 


‘The Riverside Metal Company specializes in 
the production of non-ferrous alloys of high 
strength for spring requirements. Since 1897, 
Phosphor Bronze and Nickel Silver have been 
the major products of this Company. The 
production of Beryllium Copper was an- 
nounced last month. Specialization in this 
field has enabled The Riverside Metal Com- 
pany to impart to its products an exceptionally 
high degree of quality and uniformity. For 
this reason, RIVERSIDE Phosphor Bronze and 
Nickel Silver have become standard engineer- 
ing materials in many manufacturing plants. 


Y « 
W/(L am ti 


SPRING REQUIREMENTS 


The unvarying high quality of RIVERSIDE 
products is, however, not the only factor which 
has been responsible for their adoption by so 
many consumers. Fully equal in importance 
has been—and always will be—this Company’s 
willingness and ability to cooperate with con- 
sumers to the end of developing the best pos- 
sible alloys for their specific needs. If you 


have a problem in mind where the coopera- 


tion of our laboratories might be helpful, we 
would welcome the opportunity to be of serv- 
ice to you. 





QUT: 











































































































































































































































































































































































































































































Brevities 


———_—_—_—_—_—_—_—_—_—_—_——————_——_—_—_—_—_— 


Warren H. Jones, secretary of the West- 
inghouse Electric & Manufacturing Co., 
was elected a director on April 12 to com- 
plete the term of the late Edwin M. Herr. 
C. A. Terry was elected a director for a 
four-year term. The other directors were 
re-elected. 


Ralph E. Flanders has been named presi- 
dent of the Jones & Lamson Machine Co. 
to succeed James Hartness who has re- 
tired from that position. Mr. Flanders 
has been president of the National Machine 
Tool Builders’ Association and also served 
as vice president of the American Society 
of Mechanical Engineers. 


General Air Conditioning Co., Inc., with M. 
Hitchen as president, A. H. Clogston, vice 
president, and David H. Knowles, secre- 
tary, has been organized with offices at 
155 E. 44th St., New York City. This 
concern is to specialize in the design and 
installation of all types of air cooling, air 
conditioning and drying systems. 


Dwight Cook has recently been appointed 
sales manager of the Toledo Synthetic 
Products, Inc., with offices at 2112 Sylvan 
Ave., Toledo, Ohio. 


John A. Roebling’s Sons Co. moved its 
offices on April 15 from 83 Liberty St. 
to 107 Liberty St., New York City. 


Vitasign Co., Inc., 283 Main St., Pough- 
keepsie, N. Y., has been formed for the 
manufacture and sale of neon and other 
electric signs. Muray Schwartz is sales 
manager. 


Martindale Electric Co. has a new address 
as of May Ist. It is 1375 Hird St., Lake- 
wood, Cleveland, Ohio. 


Penn Oil Burner Co., Clinton, Mass., which 
was recently organized with Joseph N. 
Gibbs, president, and Arthur Altman, 
treasurer, has leased a portion of the 
Rodger mill in Clinton for the manufac- 
ture of oil burners and oil burning equip- 
ment for domestic service. 


Florence Stove Co., Kankakee, IIl., and 
Gardner, Mass., maker of electric ranges, 
is planning a one-story addition, 220 x 
360 feet, to its Kankakee plant at a cost 
of about $85,000. 


Square D Co. at the recent annual meet- 
ing of its board of directors elected F. 
W. Magin, formerly executive vice presi- 
dent, to the office of president. T. J. 
Kauffman was elected chairman of the 
board; H. S. Morgan, of Detroit, was 
elected secretary-treasurer; J. H. Pen- 
gilly, of Los Angeles, L. W. Mercer, 
Vernon Brown and Carlton M. Higbie 
were elected vice presidents. Mr. Magin 
was formerly active head of the Industrial 
Controller division at Milwaukee. 


Myers Engineering Equipment Co., 401 S. 
12th St., St. Louis, has been organized 
under the leadership of George Myers to 
deal with the problems of heating and 
ventilating, drying and humidifying, air 
conditioning and cooling. Mr. Myers has 
a twelve-year experience in this line due 
to his previous affiliation with the Carrier 
Corp. 
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J. R. Sontagh has been appointed mechan- 
ical design engineer for the RCA-Victor 
Co., Inc., Camden, N. J. Formerly Mr. 
Sontagh was development engineer for 
the Western Electric Co. 


Driver-Harris Co., Harrison, N. J., an- 
nounces a new series of Nichrome alloys 
to be known as Nichrome V. This is the 
very latest step in the Driver-Harris 
development of nickel-chromium alloys. 


Red Spot Electric Co., Tacoma, Wash., 
manufacturers of electric water heaters, 
has reopened its factory after a two-year 
shutdown. John J. Ryan is general man- 
ager and John W. Murphy plant manager. 


Ampex, Inc., manufacturers of electric 
wiring devices and specialties for light, 
heat and power, has a new address, which 
is 33 W. 22nd St., New York City. 


Frank V. Burton who was, successively, 
sales manager of Bryant Electric Co., 
Bridgeport, Conn.; of Weber Electric Co., 
Schenectady, N. Y., and of Bridgeport 
Hardware Manufacturing Corp. of 
Bridgeport, Conn., has established a sales 
agency in Philadelphia with offices in the 
Insurance Company of North America 
Building, 1600 Arch St. He will represent 
in eastern Pennsylvania, southern New 
Jersey and Delaware the B. F. Sturtevant 
Co., of Boston, on such of their products 
as are merchandised through electrical 
channels. Mr. Burton would like to handle 
two other lines of non-competitive but 
complementary character and invites cor- 
respondence from companies who desire 
to increase their representation in the 
territory mentioned. 





Way Back When— 


Progress in design is best appreci- 

ated if we look back to yesterday + 

and compare what we see with 

today’s product. Try it out on 

electric ranges, for example. Here’s 

one of the early Hughes electric 
ranges. 


Hygrade Sylvania Corp. has announced the 
addition to its engineering staff of Walter 
L. Krahl, formerly chief engineer of the 
Arcturus Tube Corp. 


Owen D. Young resigned May 4 as a 
director and as chairman of the executive 
committee of the Radio Corporation of 


America and as a director of all subsidiary 
companies of the corporation. 


James Kniveton, who has been in charge 
of the design of electric heat treating fur- 
naces for Ryan, Scully & Co., Philadel- 
phia, has recently joined with Ajax Elec- 
tric Co., Inc., Philadelphia. 


John T. Stearn has rejoined the staff of 
Mellon Institute of Industrial Research 
after a two-year service with the Toledo 
Synthetic Products, Inc. At the Mellon 
Institute he will head up the industrial 
fellowship sustained by the Toledo con- 
cern, 


Distillate Burner Manufacturers Association 
has merged its offices with those of Amer- 
ican Oil Burner Association at 342 Madi- 
son Ave., New York. 


Edward N. Hurley, Jr., president of Hurley 
Machine Co., has been reelected president 
of American Washing Machine Manu- 
facturers’ Association. Other officers are: 
A. H. Peters, Horton Manufacturing Co., 
Fort Wayne, Ind., and I. N. Merritt, Grin- 
nell Washing Machine Co., Grinnell, Ia., 
vice presidents; William H. Voss and 
Walter K. Voss, Voss Brothers Manufac- 
turing Co., Davenport, Ia., treasurer and 
assistant treasurer; J. R. Bohnen, execu- 
tive secretary. 


John Beard, formerly with the Sharples 
Specialty Co. of Philadelphia, is now 
associated with the Haveg Corp., of New- 
ark, Del. The Haveg Corp. is an associate 
of the Continental-Diamond Fibre Co., 
also at Newark, Del. The Haveg Corp. 
has just completed a new plant for the 
manufacture of corrosion resistant chemi- 
cal equipment. Haveg was developed in 
Germany in 1922 and since then has been 
used extensively for the manufacture of 
all types of corrosion resistant chemical 
equipment. The rights to manufacture 
Haveg in this country were recently ac- 
quired by the Continental-Diamond Fibre 
Co., and the Haveg Corp. was formed to 
manufacture and market Haveg corrosion 
resistant chemical equipment. 


American Society of Refrigerating Engineers 
recently elected as president A. W. Oak- 
ley, Merchants Refrigerating Co., New 
York. Louis S. Morse, chief engineer, 
York Ice Machinery Corp., York, Pa., 
and Frank R. Zumbro, Frick Co., Waynes- 
boro, Pa., were new directors elected by 
the society. 


Grunow Corp., Chicago, of which William 
C. Grunow is president, is establishing its 
initial plant at the works of the Briggs 
Mfg. Co., Detroit. This will be for the 
production of metal cabinets and for as- 
sembling refrigerating units. 


J. R. McDonough, assistant to the presi- 
dent of RCA, was elected executive vice 
president at a recent meeting of the Board 
of Directors. 


LeRoi J. Williams has been elected vice 
president and general manager of the 
Grigsby-Grunow Co., Chicago, and M. D. 
Harrison has been made treasurer. Both 
of these gentlemen succeed Don M. Comp- 
ton who has resigned. 
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A Statement by 
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Minneapolis-Honeywell Regulator Company 


“UDYLITE-CADMIUM 


IS THE SOLUTION of OUR 


NOTHER superior product is inade still 
better with Udylite-Cadmium! 


The Minneapolis-Honeywell Regulator Com- 

yany has aun specialized in the manu- 
aol of superior temperature regulators. 
The success of this internationally known 
concern has been built upon its ability to 
consistently produce a line of efficient and 
durable products. 


The very nature of the products added to the 
complexity of the corrosion problem which 
confronted this firm. We'll let Minneapolis- 
Honeywell’s Production Engineer, Mr. J. R. 
Freyermuth, tell you about it. 


“Prior to the public demand for home 
labor saving devices, the heat regulator 
was a low production item and was 
hand-built. A great many parts were 
made of brass which were finished with 
nickel plate. 


**Increasing demands for heat regulators 
plus superior production methods 
caused us to replace brass with steel on 
many parts. 


“It is hard to imagine more severe 


The complete story telling of Minneapolis-Honeywell’s experiences with Udylite-Cadmium appears 


CORROSION PROBLEM” 













usage than the average heat regulator 
receives. Located in the basement, it is 
exposed to moist air, high and low 
temperatures, gas fumes and the like. 
Rust, therefore, constituted a serious 
corrosion problem. 


**Since nickel was out of the question, 
we set out to find another coating that 
would efficiently prevent rust, be rela- 
tively cheap, be easily applied and at the 
same time lend attractiveness to the 
finished article. Upon investigation we 
found that Udylite-Cadmium met these 
conditions perfectly and we adopted 
its use. 


“To us, Udylite-Cadmium has been the 
solution of a difficult corrosion problem 
and has given us genuine satisfaction.” 


This is but one actual instance taken from 
the thousands of difficult corrosion problems 
that Udylite-Cadmium has solved. If your 
product requires reliable and economical 
ywrotection, write to us for information. 
Hdylite Process Company, 3935 Bellevue 
Ave., Detroit, Michigan. 


in a recent issue of *‘The Udylite News’’. Send for it. 
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Financial 








Tung-Sol Lamp Works, Inc.—For 1932: 
Net loss after taxes and other charges, 
$100,022, contrasted with net profit of 
$352,865, equivalent, after allowing for 
dividend requirements on 60,919 $3 pre- 
ferred shares, to 74 cents a share on 228,- 
510 no-par common shares, in 1931. Cur- 
rent assets on Dec. 31 were $1,206,983 and 
current liabilities, $143,572, against $1,498,- 
844 and 131,517 respectively at close of 
1931. 


Weston Electrical Instrument Corp.—For 
1932: Net loss after depreciation, taxes 
and other charges, $143,353, contrasted 
with net profit of $122,264, equivalent 
after Class A dividend payments to 32 
cents a share on 164,000 no par common 
shares, in 1931. 


Federal Electric Co., Inc., and Subsidaries 
—For 1932: Net loss after taxes, inven- 
tory adjustments and other charges, 207,- 
701, contrasted with net profit of $362,096, 
equivalent after preferred dividend pay- 
ments to $3.11 a share on 32,351 no-par 
common shares in 1931. 


Anaconda Wire & Cable Co. and Subsidi- 
aries (controlled by Anaconda Copper 
Mining Co.)—For 1932: Loss after de- 
preciation, taxes and other charges but 
before $510,000 adjustment of inventory 
and other assets charged against surplus 
account, $1,045,110, contrasted with $18,- 
680 profit in 1931 before 1,115,300 inven- 
tory adjustments charged against surplus. 
Current assets on Dec. 31, last, totaled 
5,233,611 and current liabilities, $1,689,629, 
compared with $6,543,847 and $2,108,334, 
respectively, at end of 1931; cash was 
$252,642, against $222,620. 


Claude Neon Lights, Inc—For 1932: Net 
loss after taxes, amortization, interest, 
write-downs on idle equipment, plants and 
investments, and loss on sale of capital 
stock of an affiliated company, $1,486,535, 
compared with $47,889 loss the year be- 
fore. 


Utah Radio Products Co. and Subsidiaries 
—For 1932: Loss after depreciation, 
losses in experimental and development 
activities, loss on fixed assets scrapped and 
other charges, but before Caswell-Run- 
yan Co. preferred dividends, $312,948, 
against $386,938 loss in preceding year. 


Formica Insulation Co—For 1932: Net 
loss after depreciation, taxes and other 
charges $56,138, contrasted with net profit 
of $127,830, equal to 71 cents a share on 
180,000 shares, in 1931. 


Obituaries 








Frank Walter Marsh, 61, president of the 
Consolidated Electric Lamp Co. of Danvers 
and Lynn, Mass., died April 21 after an ill- 
ness of several months. He had been active 
in the manufacture of electric lamps for 
more than three decades. His son, Dwight 
Marsh, is superintendent of the lamp com- 
pany’s plant at Danvers and a brother, 
Jasper Marsh, is treasurer of the lamp 
company, 
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Coming Conventions 





American Institute of Electrical En- 
gineers—District Meeting, Schenec- 
tady, N. Y. May 10-12. 


National Electrical Manufacturers’ 
Association—Annual Convention, Hot 
Springs, Va. Week of May 22. 


Edison Electric Institute — Annual 
Convention, Chicago. A. J. Mar- 
shall, 420 Lexington Ave., N. Y. 
June 5-8. 


American Oil Burner Association— 
National Oil Burner Show, Chicago. 
H. F. Tapp, secretary, 342 Madison 
Ave., N. Y. June 12-16. 


Sixth Midwest Engineering and Power 
Exposition—Coliseum, Chicago. Ex- 
position Headquarters, 308 W. 
Washington St., Chicago. June 25- 
30. 


American Society for Testing Mate- 
rials—Annual Meeting, Hotel Stev- 
ens, Chicago. C. L. Warwick, secre- 
tary, 1315 Spruce St., Philadelphia. 
June 26-30. 


American Society for Mechanical En- 


gineers — Semi-Annual Meeting, 
Hotel Stevens, Chicago. June 26- 
29. 


Illuminating Engineering Society— 
Annual Convention, Delavan, Wis. 
Charles R. Stover, secretary, 20 N. 
Wacker Drive, Chicago. Week of 
August 28. 


International Association of Electrical 
Inspectors — World’s Fair Meeting, 
Congress Hotel, Chicago, Septem- 
ber 11-15. 


Electrical and Radio Exposition— 
Post Depression Show under aus- 
pices of Electrical Association of 
New York. Madison Square Garden, 
New York, September 22-30. 


National Metal Congress and Exposi- 
tion—Detroit. Held under auspices 
of American Society for Steel 
Treating, W. H. Eisenman, 7016 
Euclid Ave., Cleveland, secretary. 
October 2-6. 


Benjamin M. Whittemore, 73, who up to 
last October was treasurer of Century 
Electric Co. of St. Louis, died at his 
home in Webster Groves, Mo., March 10, 
after a long illness. Mr. Whittemore had 
been with the Century organization for 
about eighteen years. He received his edu- 
cation at the University of Illinois and in 
the public schools of his home town, 
Charleston, II1. 


Andrew Cameron Pearson, 59, chairman of 
the board of the United Publishers Corp., 
New York, publishers of Iron Age and 


other magazines, died suddenly of a heart 
attack March 31. Mr. Pearson had been 
chairman of the United Publishers Corp. 
since 1926. He was president of the Na- 
tional Publishers Association, a director 
of the Chamber of Commerce of the 
United States, 1922-24, and was national 
chairman of the American Publishers 
Conference. 


Judge Jesse Marion Woodward, 59, who had 
been for more than ten years European 
counsel of the International General 
Electric Co. and the Radio Corp. of 
America, died suddenly in Paris April 15. 
Formerly he was for some years counsel 
for the incandescent lamp department of 
the General Electric Co. in the United 
States, making his home in Cleveland, 
Ohio. 


Clarence Eli Wilson, 38, an electrical engi- 
neer specializing in radio work, died in 
Concord, Mass., March 29. Mr. Wilson 
was graduated from the Pennsylvania 
State College in 1914, was connected with 
the Western Electric Co. in New York 
until the war when he did radio and re- 
search work for the United States forces. 
For the last year he had been associated 
with the Delta Manufacturing Co. of 
Cambridge, makers of broadcasting instru- 
ments. 


Dan P. Hoover, 47, vice president of the 
Hoover Co., the vacuum cleaner manu- 
facturers, died in Cleveland, Ohio, March 
11. Mr. Hoover, who was the son of the 
late W. H. Hoover, founder of the com- 
pany, was a patient in the Cleveland Clinic 
at the time of his death. 


Charles Edward Eveleth, 57, vice president 
of the General Electric Co., died at Schen- 
ectady, March 25, following an illness 
of several months. 
He had been with 
the company since 
his graduation from 
Worcester Polytech- 
nic Institute in 1899, 
and had been a vice 
president since 
April, 1927. As vice 
president, he was at 
first associated with 
C. C. Chesney and 
W. R. Burrows in 
the management of the manufacturing 
department of the General Electric Co. 
In 1929 he was transferred by President 
Gerard Swope to the engineering depart- 
ment in association with Vice president 
E. W. Allen. There he had charge of the 
designing engineering departments and of 
the works laboratories attached to each 
major manufacturing plant. 

In September, 1922, he was appointed 
assistant manager of the Schenectady 
works, and on Jan. 1, 1923, was made 
works manager, which position he held 
until he became a vice president in 1927. 

Mr. Eveleth had been president of the 
board of education of Schenectady, and 
was a member of the board of various 
civic organizations. He was a member of 
the board of trustees of Worcester Poly- 
technic Institute, and held the honorary 
degree of doctor of engineering from 
that institution. 
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May, 1933 Electrical Manufacturing 


The selection of the right type 
of motor for any given appli- 
cation involves a thoro knowl- 
edge of horsepower, speed, cur- 
rent, torque, power transmis- 
sion, voltage-reducing devices, 
atmospheric conditions, rules 
and regulations established by 
power companies and insurance 
companies, and even laws en- 
acted by local governments. 
Thus there are a multitude of 
factors regarding which the 
average motor buyer cannot 
keep himself informed. 




















Fitting the right motor to the 
job is not a problem of design- 
ing and building a special 
motor, but it is one of selecting 
a standard design of motor 
which is qualified to give the 
best account of itself. The 
Wagner line is already suffi- 
ciently varied to make special 






The selection of the right type 
of motor is a task which should 
be delegated to the manufac- 
turer, jobber or dealer specializ- 
ing in motors. When selecting 
motors, Wagner recommends the 
consultation of authorities on 
that subject. 
























Wagner Electric Corporation, 
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Don’t gamble 
with motors! 


Bhina chance has no place in motor selection. The motor 
must be carefully selected to meet the requirements of the 
machine or job. A misfit is costly. Over-motoring to obtain 
the required starting torque, or applying a low-slip motor 
where a high-slip motor should be used, are some of the 
misapplications made by motor buyers. 


designing unnecessary except 
in very exceptional and rare 
occasions. Wagner has in pro- 
duction and in stock a wide 
range of types and ratings in 
general demand, so that Wag- 
ner customers may obtain the 
correct motor for the job with- 
out delay and unreasonable ex- 
pense. 


Incidentally, the wide range of 
types and ratings of motors 
manufactured by Wagner 
(25,000 type-hp-rpm combina- 
tions) is an assurance to motor 
buyers that Wagner recom- 
mendations are made without 
prejudice, and that at no time 
will the wrong type of motor 
be supplied. The squirrel-cage 
line alone consists of seven 
electrical ty pes, each type 
further diversified to meet an 
almost unlimited variation of 
applications. 


Before you purchase another motor, read the four Wagner bulletins 
listed in the coupon. Don’t gamble with motors! 


















6400 Plymouth Ave., St. Louis, Mo. 








Please send 
bulletins 
indicated. 


0 No. 167 on fractional-hp. motors 
0 No. 174 0n squirrel-cage motors 














0) No. 168 on slip-ring motors 
0 No. 176 on Fynn-Weichsel synchronous motors 













Name and Position 


Firm 
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NEW PRODUCTS 


Electrical Materials, Parts and Equipment for Your Use 


Transformers and Coil Windings 


Transformer Mfg. Division, Remington 
Radio & Electric Corp., 123-E West 17th 
Street, New York City. A complete line 
of standard and special coil windings and 
transformers, designed to meet the re- 
quirements of the radio-electrical and auto- 
motive manufacturing fields. These coils 
and transformers find application in super- 
sensitive relays, automatic electro-magnetic 
devices, speaker fields, ignition coils, neon 
sign transformers, choke 


coils, surgical 


© 


cauteries and artificial fever generating 
devices used by the medical fraternity. 

An example is offered by the Multi- 
Purpose Input and Output Audio Trans- 
formers, and Universal Voltage Class “A” 
and “B” Power Transformers as _ illus- 
trated below. These instruments are ex- 
pressly manufactured to take the place of 
the several general radio utility trans- 
formers, within one unit, as required in 
the construction or design of tube testers, 
public address amplifiers, and receivers. 


Synthetic Wax 


Halowax Corp., Div. Bakelite Corp., 247 
Park Ave., New York. Synthetic waxes 
called Halowax with following properties: 
range from crystalline to an amorphous 
solid; range from translucent neutral col- 
or to black; will not support combustion ; 
sp. gr. of 1.40 to 1.7 at 300 deg. F.; flow 
point about 190 to 228 deg. F.; boiling 
point 550 to 700 deg. F.; soluble in prac- 
tically all organic solvent liquids and oils 
when heated therewith; insoluble in caustic 
aklaline solutions and acid solutions ex- 
cept those that are powerful oxidizers; act 
as solvent for many analine and other 
dyes, for rubber, gutta percha, varnish 
gums and resins, for mineral and vegetable 
oils, and for other waxes when mixed in 
molten state; neutral and non-corrosive to 
metals; free from moisture and will not 
absorb moisture; high in dielectric strength 
and have an extraordinary 
ductive capacity. 


specific in- 


Wire Stripper 


Wenco Manufacturing Co., 3048 Shef- 
field Ave., Chicago, Ill. The New Simplex 
Model S-30 Wire Stripper has been es- 
pecially designed to meet the demand of 
manufacturers interested in a production 
machine that will successfully remove the 
outer jacket from rubber sheathed portable 
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cord without injuring the insulation on the 
inner conductors. It will also remove the 
copper braiding on shielded cable without 
harming the insulation and remove the in- 


sulation for a given length from practically 
all types of wires including such difficult 
wire to strip as heater cord, parallel wire, 
rockbestos covered wire and ignition cable. 


Continuous Current Relays 


Hart Manufacturing Co., Hartford, 
Conn. Type K relay has a 5 ampere 
rating for DC, and is made for use where 
it is necessary to control auxiliary circuits 
for a limited period of time, by means of 
a single pole relay. It is furnished in sin- 
gle throw, normally closed or normally 
open, double pole, and double pole-double 
throw combinations. Coils operate on 
either 125-250 volts AC or DC. Coils for 
other voltages on special order. 

Type M is a relay designed for use with 
all types of auxiliary control apparatus of 
special or delicate nature, to operate loads 
of various kinds for signals, temperature, 
time, pressure, speed or manual control. 
Contacts are of heavy silver sliding type, 
assuring positive contact, self adjustment 
and self cleaning. The standard type M 
relay is front connected, with coil wattage 
of 8 watts and is specially designed for 
non-inductive loads. These relays are fur- 
nished with either, contacts normally on 
or normally off for various voltages from 
6 volts to 250 volts. 


Moving Coil Instruments 


The Triplett Electrical Instrument Co., 
Bluffton, Ohio. Moving coil D. C. mil- 
liammeters, voltmeters and ammeters for 


building in the various electrical equip- 
ment these are made for front screw 
mountings with wide flange the whole 
thing being 3% inches in diameter or in a 
narrow rim model 2 inches in diameter 
and furnished with rear clamp. In design 
the whole structure fits around a molded 


bakelite plate in which the terminals and 
assembly studs are firmly anchored. The 
metal dials are finished in white enamel 
with black lithographing. 


Time Delay 


Struthers Dunn, Inc., 138 N. Juniper 
St., Philadelphia, Pa. A new type hot 
wire time delay (known as type TD-7) 


designed for applications where a short 
; . ; : 
time delay is desirable, and where rapid, 
but not immediate recycling is required. 
In conjunction with relays it can be used 
to secure either delayed opening or de- 
layed closing. 


Parallel All-Rubber Cord 


Section Q-425, Merchandise Dept., Gen- 
eral Electric Co., Bridgeport, Conn. A 
new parallel all-rubber cord is announced 
by this company—a cord with a midget 
all-rubber plug molded right on, for 
lamps, radios, fans, clocks and small ap- 
pliances. The extra flexible conductors 
are insulated with a 30% rubber compound 
while the wear-resisting outer jacket is 
made of a compound containing 40% 
rubber. It is available in brown, black, 
olive or ivory finish. The midget plug is 
in brown or black. 


Plastic Material 


American Catalin Corp., 230 Park Ave., 
New York. Catalin is a cast synthetic 
resin claimed to have striking beauty, 
toughness and strength. Unlike other 
plastics it requires no seasoning. It is non- 
inflammable, odorless, tasteless, non-po- 
rous, practically moisture proof, resists 
alcohol, oils and all common acids, has a 
high dielectric, tensile and compressive 
strength, holds its shape and color and 
does not deteriorate. The manufacturer 
states that it can be turned in any lathe 
or screw machine and that it works very 
well in such operations as filing, sawing, 
grinding, drilling, tapping, slotting, stamp- 
ing, embossing, forming, engraving and 
other similar processes. 
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lf You Want Copies of these 






New Catalogs, Leaflets, Books— 


General 


468. Electric Soil Heating A 12-page 
pamphlet, 8% by 11 in., showing pictures 
of applications and outlining the advan- 
tages, method of construction and opera- 
tion of electric hotbeds. Rockbestos 
Products Corp. 


469. Electric Refrigeration. A 23-page 
pamphlet, 8% by 11 in., outlined the new 
Off-Peak Refrigeration Plan elsewhere 
explained in this issue. The outline in- 
cludes statistical graphs and figures show- 
ing what savings can be effected by both 
the consumer and the power company by 
the adoption of this plan. Glen Muffly. 


470. Telegraphic Code. A_ six-page, 
pocket size folder stating pertinent facts 
about this code which is sponsored by 
NEMA and other electrical associations 
as a standard. Its purpose is to reduce 
telegraphic expenses. The Business Code 
Co., Inc. 


471. Key to Technical Information. A 
small pamphlet outlining various services 
offered in searching patents, trademarks 
and designs, the securing of government 
data, the compiling of technical infor- 
mation in the form of bibliographies, ar- 
ticles, reports and abstracts. Patent & 
Technical Information Service. 


472. Cooking and Baking by Electricity. A 
63-page booklet, 8% by 11 in., presenting 
data and information regarding the opera- 
tion and performance of commercial elec- 
tric cooking and baking equipment. The 
material presented is the result of exhaus- 
tive research in the methods and equip- 
ment used in cooking. Westinghouse. 


473. Estimating. A standard record sheet, 
8% by 11 in. when folded, and punched 
for binder, to be used in planning and esti- 
mating the manufacture of machines, step 
by step, from the development to the as- 
sembly stages. A series of forty pertinent 
“don’ts” are given on the back of the 
sheet as a guide and reminder for the 
estimator. American Machinery and 
Tools Institute. 


474. Packaging Your Product. An eight- 
page, 514 by 71% house organ, called The 
Metal Edge Packager, contains interest- 
ing facts, suggestions and ideas for those 
whose duties include the packaging of the 
product in an attractive and safe manner. 
National Metal Edge Box Co. 


Materials and Parts 


475. “Square D Digest.” This is the first 
issue of a new publication to be gotten 
out regularly three times a year. Its 
thirty-six 8% by 11 pages give descrip- 
tions and current prices for safety 
switches, SQUARE-Duct, electric motor 
control of both cutomatic and manual 
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types, an abridged listing of distribution 
panelboards for power and lighting cir- 
cuits and porcelain products. Square D 


Co. 


476. Bakelite Laminated. Fifty-two-page 
booklet deals only with laminated Bakelite. 
The product is described with special 
reference to the several forms in which 
it is manufactured. Valuable information 
is included for the designer on its prop- 
erties and suggested uses. Too, there are 
shop directions for working and surface 
finishing of the material. Bakelite Corp. 


477. Alloy Wires. Four-page folder, 5% 
by 7, announcing an addition of alloy 
wires to the regular line of iron and steel 
wires. The new alloy wires are listed 
under two headings; radio tube products, 
of which there are seven, and resistance 
wire, of which there are 27 different 
alloy types. George W. Prentiss & Co. 


478. Coloring Aluminum. Fourteen-page 
booklet explaining a treatment, called Col- 
oral, for treating aluminum. It is a two- 
stage process; the first an electrochemical 
oxidizing treatment which produces a 
hard, non-tarnishing, non-corrodable, non- 
porous finish; and the second an immer- 
sion in a coloring bath. Physical and 
chemical characteristics are given of the 
finish imparted. U. S. Research Corp. 


479. Ball Bearings. Eight-page, 6 by 9 
booklet describing Types T and TT felt 
seal ball bearings. Explains advantages, 
applications and gives mounting dimen- 
sions and load ratings at various r.p.m. 
Well illustrated with drawings. The Faf- 
nir Bearing Co. 


480. Cadmium Plating. For those who 
have rustproofing problems, this 32-page, 
8% by 11 booklet is intended to provide, 
in a condensed and usable form, the es- 
sential data on the properties, application 
and uses of cadmium and Cadalyte. The 
latter is an electrolytic method employ- 
ing pure cadmium anodes, depositing pure 
cadmium metal. Many applications in 
electrical manufacturing are given. So 
also are methods of operation. Included 
are properties of cadmium in detail. The 
Grasselli Chemical Co. 


481. Relays. Bulletin R-33, four pages, 
8% by 11, contains illustrations, schematic 
wiring sketches, data and new low prices 
on 1933 standard relays. Signal Engineer- 
ing & Mfg. Co. 


482. Solenoid Valves. Bulletin 34-C, 12 
pages, 8% by 11, contains all data on sole- 
noid valves designed for use where it 
is desired to control electrically the flow 
of oil, gas, water, air, low pressure steam, 
refrigerants or any substance not having 
a corrosive action. Lists also protecting 
strainers. Detroit Lubricator Co. 


FILL IN this coupon and 
mail it to the Editor ELEC- 
TRICAL MMANUFACTURING, 
239 W. 39th St, New 


York City 
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483. Pressure, Vacuum and Temperature 
Control Switches. Bulletin 54-A, eight 
pages, 84 by 11, illustrates, lists and de- 
scribes switches of this type. A bellows 
element, actuated by pressure direct or by 
a volatile liquid for temperature, operates 
the switch mechanism to make and break 
the circuit. Detroit Lubricator Co. 


484. Turbo Varnished Products. A new and 
comprehensive bulletin covering Turbo 
Oil Tubing, Saturated Sleeving as well as 
Varnished Cambric Tape, Varnished Silk, 
Varnished Paper and so on. William 
Brand & Co. 


Machines and Equipment 


485. Matrix Alloy. For tool designers, 
this 32-page, 8% by 11 booklet contains 
much valuable information. Matrix Al- 
loy is an alloy of bismuth, lead, tin, and 
antimony for mounting of dies and 
punches. Many line drawings illustrate 
its uses. Cerro de Pasco Copper Corp. 


486. Designing for Arc Welding. Cloth, 
6 by 9 in., 435 pages, several hundred il- 
lustrations. Price, $2.50. Said to repre- 
sent the most advanced thought on weld- 
ing both here and abroad. Shows both 
the old and the welded construction. 
Gives comparative cost figures in each 
case. Tells how stress concentration was 
eliminated, how tensile alloy steels were 
welded, how arc-welded alloys were used 
to resist corrosion, how steel was sub 
stituted for aluminum without sacrificing 
weight. There is no advertising in the 
book. The Lincoln Electric Co. 
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Copies of any of the patents mentioned 
here may be obtained by sending 15 
cents for each copy wanted to the 
Editor, ELECTRICAL MANUFAC- 
TURING, 239 W. 39th Street, New 
York City, N. Y. Where more than 
five patents are wanted at one time 
the additional numbers, beyond five, 
are ten cents a Copy. 





*The patents on motors and motor 

controllers together with those on 

motor-driven devices (where the mo- 

tor drive is part of the patent claim) 

are omitted here but appear grouped 
on page 34 








1,900.018. Device for Controlling Electric 
Current. Julius E. Lilenfeld, Brooklyn, N. Y. 

1,900,022. High Tension Ignition System. 
Fred D. Nuttall, assigned one-fourth to Lawrence 
M. Mathieu, Richmond, Va. 

1,900,038. Oscillation Generator. Ward E. 
Bowers, Washington, D. C. 

1,900,041. Cable. Assigned to Okonite Com 
pany, Passaic, N. J. 

1,900,045. Two-Way Negative Resistance Re- 
peater. Assigned to American Telephone & Tele 
graph Co., New York. 

1,900,058. Power Plant, 
banks Morse & Co., Chicago. 

1,900,080. Mercury Switch. Assigned to Fire 
King Co., Inc., Union, N. J. 

1,900,082. High Frequency Measuring Ap 
paratus. James D. Wallace, Washington, D. C. 

1,899,099. Radiator Construction. Air-Way 
Elec. Appliance Corp., Toledo. 

1,899,406. Means for Compounding Voltage 
Regulators for Three-Phase Generators. All 
manna Svenska Elektriska Aktiebolaget, Vasteras, 
Sweden. 

1,899,381. Organ Stop Operating Mechanism 
Austin Organ Co., Hartford, Conn. 

1,898,061. Treatment of Electrical Sheet Steels. 
Allegheny Steel So., Brackenridge, Pa. 


Assigned to Fair- 


1,900,045. Two-Way Negative Resistance Re- 
peater, and j 
1,898,133. Gauge for Testing Eccentricity of 


Insulators. American Telephone & Telegraph Co. 
1,900,842. Heater for Rods and Tubes. Ajax 
Electrothermic Corp., Trenton, N. J. 
1,900,843. Heater for Rods and Tubes, and 
1,898,207. Device for Electric Induction Fur 
-- Ajax Electrothermic Corp., Ajax Park, 
1,899,604. Circuit Closing Device. John An 
derson, Lawrence, Mass. 


1,899,449. Apparatus for Coating Wire 
Amercian Steel and Wire Co., Chicago. 

1,898,982. Dynamo-Electric Machine. Louis 
Allis Co., Milwaukee. 

1,900,499. Selective Signaling System. Asso 


ciated Elec. Labs., Inc., Chicago. 

1,899,163. Piezo-Electric Crystal, and 

1,899,410. Directive Antenna System. Bell 
Telephone Labs, Inc. 

1,898,574. Method for Forging Insulator Caps 
Brewer-Titchener Corp., Cortland, N. Y 

1,898,808. Condenser, and 

1,898,756. Flash Light. Benjamin Elec. Mfg 
Co., Des Plaines, Ill. 

1,899,064. Manufacture of Electrodes & 
F. Burges Labs. Inc., Madison, Wis. 

1,899,046. Telephone. Katherine Nichols, Chi 
cago. 

1,898,305. Selective Switching System. Bari 
tone Radio Corp., Chicago. 
1,900,505. Flash Light. 
Co., Hoboken. 
1.900.138 
Milton, Wis. 
1,900,038. Oscillation Generator Ward FE 

Bower, Washington, D. C. 
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Bright Star Battery 


Therapeutic Lamp. Burdick Corp., 


The Month’s Electrical Patents 


Here is a complete list of all electrical patents 
for the month preceding publication date.* 


1,898,478. 


Method and Apparatus for Pre- 
venting Improper Cut-in of Cab Signals. J. H 
Broadbent, Ridley Park, Pa. 


1,899,408. 
Edward Bell, 
a. 
Electric Control. J. B. Brennen, Atlanta, Ga. 
1,898,895. Electrical Apparatus Employing 
Piez-Electric Devices. British Radiostat Corp., 
Ltd., Canada. 
1,898,614. 
& Mfg. Co., 
1,900,687. 
City, Mo. 
1,900,539. Reading Lamp. Charles T. Brady 
1,898,863. Automatic Lighter. J. B. Williams, 
Minden, La. 


1,898,765. 


Tongue Switch Holding Device. 
Jr., and I. K. Dixon, Johnstown, 


Lamp Lead Bracket. Brady Elec. 
New Britain, Conn. 
Switch. Thomas B. Bash, Kansas 


Electrocleaning Process. Bullard 
Co., Bridgeport, Conn. 

1,898,589. Electrical Connecter, and 

1,900,139. Attachment Plug Cap and Method 
of Making the Same. Cutler-Hammer, Inc., Mil 
waukee. 

1,899,658. Outdoor Electrical Apparatus, and 

1,899,757 Insulator. Condit Elec. Mfg. Co., 
South Boston, Mass. 

nem Electrical Weft Detector for Looms, 
anc 

1,899,717. Electrical Warp Stop Motion. 
Crompton & Knowles Loom Wks., Worcester, 
Mass. 

1,900,093. Fixed Condenser and Method of 
Making the Same. Cornell Elec. Mfg. Co., Inc., 
oe Ee. a A 

1.898.618. Process and Apparatus for Elec- 
troplating. Frederick Conlin, N. Y. C. 

1,899,353. Electric Welding, and 

1,899,350. Antitheft Device, and 

1,898,495. Switch and Mounting Therefor. 
Delco-Remy Corp., Anderson, Ind. 

1,898,295. Lamp Assembly Means. H. A. 
Douglas, Bronsoh, Mich. 

1,898,351. Radio Tube. De Forest Radio 
Co., Passaic, N. J. 

1,898,174. Flashe 
New Rochelle, N. Y. 

1,898,744. Oil Switch. Delta Star Elec. Co., 
Chicago. 

1,899,136. Radio Device. 
Co., San Francisco. 

1,900,494. Power Transmission System. Frazer 
W. Gay, Newark, N. J. 

1,898.696. Method of Manufacturing Commu 
tator Segments. Ford Motor Co., Dearborn, 
Mich. 

1,898,893. Electric Time Clock. 
Mfg. Co., Winsted, Conn. 

1,899,321. Coin-Controlled Mechanism. H. E. 
Frye, Lyman, Nebr. 

1,900,747—-1,900,758. Illuminated Sign. Flex- 
lume Corp., Tonawanda, N. Y 

1,899,824. Electrical Connector. R. F. Power, 
Hamstead, London. Eng. 

1,898,792. Radioreceiver. 
Co., San Francisco. 

1,900,058. Power Plant. Fairbanks, Morse & 
Co., Chicago. 

1,900,080. Mercury Switch. The Fire King 
Co., Inc., Union, N. J. 

1,899,566. Circuit Breaker. 
Mfg. Co., La Fayette, Ind. 

1,898.006. Electric Switch. 
South Bend, Ind. 

1,900,436. System of Indirect Lighting of All 
Spaces. J. T. Dourgnon, Paris, France. 

1,899,199. Electrical Rat Exterminator. J. 
Dobsina, Czechoslovakia. 

1,900,128. Resilient Support for Electric Mo- 
tors. Emerson Elec. Mfg. Co., St. Louis. 

1,899,085. Tlluminating Means. M. H. Egan, 
Franklin, Idaho 

1.898.972. Time Settine and Time Control 
Mechanism for Automatic Toasters and the Like. 
Thomas A. Edison, Inc., West Orange, N. J. 

1,900,489. Musical Instrument of the Violin 
Type. Geo. Eisenberg, Brooklyn, N. Y. 

1,898,615. Luminous Tube. Electron Lights, 
Inc., San Francisco. 

1.898.973. Generator Equipment. Eclipse Av- 
iation Corn., Fast Orange. N. J. 

1.898.352. Means for Electrolytic Production 
of Gases. O. K. Enzor, Indianapolis 

1.898,432. Reactance Controlled Relay. P. 
S. Edwards, Fort Meade. Md. 

1.898.559 Electrical Apnaratus. 
chine Co.. Elmira Heights, N. Y. 

1.899.360. Electric Plug H. G. Eilers, Cin- 
cinnati. 

1.900.552. Lighting Fixture. and 
551 Lighting Unit for Reflected Tllu- 
mination. E. F. Guth, Webster Groves, Mo. 


Device. Wm. Dubilier, 


Federal Telegraph 


Fitzgerald 


Federal Telegraph 


Duncan Elec. 


Adiel Y. Dodge, 


Eclipse Ma- 





1,900,352. 
the Same, 
,900,644. 
,898,441,. 
Chicago. 

1,900,307. Storage Battery, and 

1,900,308. Storage Battery Cell. Gould Stor- 
age Battery Corp., Depew, N. Y. 

1,899,955. Thermostat Switch A. E. Grant, 
N. Y. C., and S. W. Vanderbeek, Manhasset, 
Piss 

1,899,649. System of Control for Electrically 
Driven Vehicles. Guy Motors, Ltd., Wolverhamp- 
ton, England. 

1,900,496. Network of Mid Tapped Trans 
formers. F. W. Gay, Newark, N. J. 

1.898,032. lonic Bombardment Light Source. 
General Theatres Equip., Inc., N. Y. C. 

1,898,770. Static Eliminator. Jos. Gomery, 
Los Angeles, 

1,899,894, Circuit Controller. 
way Signal Co., Rochester, N. Y. 

1,899,580. Signal System, and following 23 
patents assigned to General Elec. Co. 

,900,559. Electron Discharge Device. 

,900,596. Electric Control System. 

,900,573. (Electric Heating Apparatus. 
1,899,549—1,899,548. Illumination Control Sys- 

tem. 

1,900,561. Conduit Connection. 

,900,538. Phase Shifting Circuits 
,900,463. Lamp Bulb and Method of Color- 
ing the Same. 

1,900,594. Electric Ship Propulsion 
.898,060. Method and Apparatus for Electric 
Arc Welding. 

1,900,595. Circuit Controlling and Protective 
Device. 

1,900,577. 

1,900,585. 


Condenser and Method of Making 


Refrigeration Apparatus, and 
Reproducer. Grigsby-Grunow Co., 


General Rail- 





te 


_ 


Gaseous Conduction Lamp 

Terminal for Electrical Conductor. 
1,900,578. Gaseous Discharge Device. 
1,899,540. Lightning Arrester. 
1,898,932 — 1,898,827. Alternating 

Generator. 
1,900,542. 


Current 


Wiring Device. 


1,899,568. Cathode Structure for Vacuum 
Tubes. ; 
1,899,587. Incandescent Electric Lamp. 


1,899,594, 
1,898,068. 


Means for Preventing Arc Back. 
Welding Electrode. 

1,899,543. Contact Breaker. 

1,899,553. Circuit Breaker Control System. 
General Elec. Co. 

1,903,285. Electrical Current controlling Mech- 
anism. Pencap Corp., Santa Monica, Calif. 

1,903,314. Windshield Heater. Arvid Orn- 
berg, Chicago. 





88,234. Electric Heater. Milos Krajac, 
assigned one-half to Sofi Lapceevich. Mc- 
Donald, Ohio 


1,898,724. Means for Making Ice Cream in an 
Electric Refrigerator. A. R. Gifford, Los An- 
geles. 

1,900,283. Selective Radio Reception, and 

1,899,527. System for Transmitting Electro- 
radiant Energy. John Hays Hammond, Glouces- 
ter, Mass. 

1,900,015. Method and Apparatus for Sound 
Ranging. H. C. Hayes, Washington, D. C. 

1.898.632. Electrical Heating Element. Wesix 
National Co., San Francisco 

1,900,380. Lighting Fixture. R. B. Hale, San 
Francisco. 

1,898,956. Saw Attachment for Electric 
Drills. Walter E. Harvie, Portland, Me. 

1,898,626. Electrical Switch. Healy-Davidson 
Corn.. Chicago. 

1,898,365. Drink Mixer with Ultra-Violet Ray 
Attachments. Glen F. Harding, Ogden, Utah. 

1,898,302. Pneumatic Loud Speaker. Frank 
L. Hetzel, Hermosa Beach, Calif. 

1,900,710. Insulator. Hertner Elec. Co., Cleve- 
land. 

1,899,196. Radiotelegraph 
Gunnar Holmstrom, Stockholm, Sweden. 
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LABORATORIES 
INSP. CORD 


Roebling 
Plain Rubber Sheath 
Flexible Cord 
Underwriter’s Standard 
Types “S” and “S.J.” 


Electrical Manufacturing 


GET ACQUAINTED 
with this fine new R.C. Cord 


If you want a plain rubber sheathed cord on your 
product that you can depend on—that will give 
safe, lasting service—this Plain Roebling Cord 
will surely meet your needs. 


Type “S’’:—2, 3 and 4 conductor. For portables, 
where cord is exposed to hard service, moisture 
or oil. Recommended for use in machine shops 
and garages and on portable tools and appliances 
used out-of-doors. 


Type ‘'S.J.”’:—2 and 3 conductor. Recommended 
for use in offices, dwellings and similar places, 
except for pendant use or where service is severe. 


ROEBLING 


Both types of cord are furnished in coils or on 
reels or spools as desired. 


Send for samples of Roebling Plain Rubber 
Sheathed Flexible Cord and judge its quality for 
yourself. Just fill out the coupon below and mail 
to our nearest office. 


JOHN A. ROEBLING’S SONS CO. « TRENTON, N. J 


Atlanta Boston Chicago Cleveland Los Angeles New York Philadelphia 
Portland, Ore. San Francisco Seattle Export Dept., New York 


HERE ARE YOUR SAMPLES 


JOHN A. ROEBLING’S SCNS CO. 
{ Mail to nearest office} 


Please send me data on and samples of Roebling Flexi- 
ble Rubber Covered Cord © Type “S,” © Type “S.J.” 


0 Have your representative call. 
Signed___ 
Company____ 


Address___ 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1,900,647. 
Hooper, Des 
1,898,762. 
Magnet, and 
1,898,761. Step-by-Step Transmitter. Interna 
tional Communications Labs., Inc., Newark, N. J 
1,900,534. Electrolytic Apparatus. Industrial 
Develogment Corp., Salem, Mass. 

1,899,037. Repeater System. 
Houston, Texas. 

1,899,000. Electric Switch. 
and Kurt T. Johnson, Chicago. 

1,899,344. Radiomovie Lantern Slide. Be 
Francis Jenkins, Inc., Washington, D. C. 

1,898,186. Electric Switch. Gustaf A. John 
son, New Bedford, Mass. 

1,898,129. Fuse Receptacle for Coal Drills. 
Jeffrey Mfg. Co., Columbus, O. 

1,899,885. Electrical Measuring Instrument. 
Jewell Elecl. Instrument Co., Newark, N. 7 
1,899,039. Audion Tube, and 

1,899,045. Rectifier. Kellogg Switchboard & 
Supply Co., Chicago. 

1,898,931—1,898,944. High Tension Trans- 


Electric Switch. Ernest A. 
Moines, Iowa. 


Selecting System Using a Single 


A. T. Jester, 
Carl G. Johnson 


former. Koch & Sterzel Aktiengesellschaft, 
Dresden, Germany 

1,900,016. Signaling System. J. M. Kane, 
Berkeley, Calif. 

1,899,155. Impregnation of Electrical Con 
densers. Max Kevelson, New York, N. 


1,898,488. Radio Direction Finder. Lk 
Kaess, N. Y. C. 

1,898,633. Toy Vehicle Apparatus. J. F. Key, 
Pasadena, Calif. 

1,900,240. Direction Signal. Thomas A. Kane, 
McMinnville, Ore. 

1,898,014. Feeding Device for Electric Weld 
Rods or Wire. A. F. Krumholz, Chicago. 

1,898,282. Outlet Box. O. G. Almorantz, as- 
signed one-half to Edward L. Kappelman, Evans- 
ton, Ill. 

1,899,807. Controlling Device. H. E. Kav 
anaugh, Chicago. 

1,900,330. Lighting Fixture. Line Material 
Co., South Milwaukee, Wis. 

1,898,209. Control System and Apparatus. 
Leeds & Northrup Co., Phila. 


1,900,719. Generator Regulation. Leece-Ne- 
ville Co., Cleveland. ; 
1,900,018. Device for Controlling Electric 


Current. J. E. Lilienfeld, Brooklyn, N. Y 

1,898,635. Means for Tuning Electric Cir 
cuits. J. F. Lindberg, Chicago. 

1,899,622 Frequency Changer. 
Paris, France. 

1,899,025. Radio Receiving System. 
T. Lewis, Racine. 

1,898,991. Electric Welding Apparatus, and 

1,898,928. Sheet Metal Radiator. Metropoli- 
tan Engineering Co., Brooklyn, N. Y. 

1,900,353. Toy. Christoph Machetti, Chicago. 

1,900,723. Traffic Signal. Dale O. Miller, 
Detroit. 

1,898,377. Battery Construction. 
Battery Co., Wausau, Wis 

1,900,109. High Intensity Gaseous Discharge. 
Manhattan Electrical Supply Co., Inc., Jersey 
City, N. J. 

1,900,022. High Tension Ignition System. 
F. D. Nettall, assigned one-fourth to L. M. 
Mathieu, Richmond, Va. 

1,899,915. Electrical Cut-out. W. N. Mat- 
thews Corp., St. Louis. 

1,899,445. Telephone Lock. 
Washington, D. C. 

1,900,095. One-Wire Electrical Selecting Ap- 
paratus. Monopulse Teletype Corp., N. Y. C 

1,900,249. Electric Toaster. P. J. N. 
and Victor E. Extrom, Minneapolis. 

1,899,981. Protective Inclosure for Reactors 
and Similar Apparatus. Metropolitan Device 
Corp., Brooklyn, N. Y. 

1,898,677. Supporting and Securing Means for 
Electric Cables, and 

1,898,882. Lightning Arrester. A. W. Malone, 
Fillmore, Utah. 

1.900.150. Corsveying System. 
veyor Co., Ellwood City, Pa. 

1,899,933. Electric Heater. 
ray, Brooklyn, N. Y. 

1,899,254 ‘lectrical Connection. Minneapolis 
Honeywell Regulator Co., Minneapolis. 

1,900,834 Electric Welding Machine. F. P 
McBerty. Warren, O 

1,903,418. Integrating Meter for Graded Meas- 
urements. Telefonaktiebolaget L. M. Ericsson, 
Stockholm, Sweden 

1,903,420. Radio Receiving 
Badma, Buffalo, N. Y 

1,903,427. Drier. 
Cleveland. 

1,903,428. Electric Switch 
man, Cleveland. 

1,903,448. Battery. John E 
troit. 

1,903,451. Protective System for Electric Cur- 
rent Rectifiers. Aktiengesellschaft Brown. Boveri 
& Cie., Baden, Switzerland 

1,903,455. Electric Switch. 
rich, St. Louis. 

1,903,463. Lighting 
Koch, Cheviot. Ohio 

1,903,476. Circuit-Breaking Apparatus. Aktien- 
gesellschaft Brown, Boveri & Cie., Baden, 


Switzerland. 
Maude M. Rolf 


Lucien Levy, 


William 


Marathon 


Gustave Miller, 


Miller 


Mathew Con 


Thomas E. Mur- 


System. Alex 
Martin Brothers Elec. Co., 
P. J. McMana- 

Furtney, De- 


Walter A. Hein- 


Fixture William C. 


1,903,477. Electric Oven. 
son. Portland, Ore 

1,903,487. Sound Recording and Reproducing 
Apparatus. Jay C. Snyder, Toledo. 
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1,900,348. Flash Light, and 

1,899,616. Galvanic Cell. 
as Se) es Se 

1,900,492. Armored Cable, and 

1,898,087. Plug for Underfloor Conduit Sys- 
tems. National Elec. Products Corp., N. Y. C. 

1,898,463. Illuminated House Number. R. E. 
Nulsen, Seattle, Wash. 


National Carbon 


1,900,041. Cable, and 

1,900,792. Noninductive Cable. Okonite Co., 
P. assalic, N. . 

1,900, 519. Alarmed Cash _ Register. Fred 
Piani, N. ¥. c 

ee Welding Rod. Oxweld Acetylene 


Co., N. 
1,898,705. Apparatus for Feeding Molten 
Glass. E. P. Wood and W. C. Osterbrock, Cin 
cinnati. 
1,899,770. Method and Apparatus for Promot- 
ing Osmotic Absorption. Herbert Oppenheimer, 


N.. Me. Me 
1,899,475. Circuit Closer. G. T. Ostrander, 
Joliet, Ill. 


1,899,048. Synchronizing and Control Mechan 
ism for Sound and Motion Picture Apparatus 
J. B. Olinger, Milwaukee. 

1,898,387. High Tension Line Switch. 


August 
J. Pahl, Berkeley, Calif. 


1,900,831. Electrical Control System for Per- 
manent Hair-Waving Apparatus. A. E. Pausser, 
Phila. 

1,900,616. Electric Accumulator. Adolpho 
Pouchain, Turin, Italy. 

1,898,498. Quick Detachable Lamp. Joseph 


Korney, Baltimore, Md. 
1,899,593. Electrically Heated Drying Ma- 
hine. Philadelphia Drying Machy. Co., Phila. 
1,900,464 Electromagnetic Reciprocating De 
vice. G. H. Poth, Cincinnati. 
1,898,062. Fuse. Joshua Patrick, Detroit. 
1,900,679. Sound Recording System, and fol- 
lowing 11 patents assigned to R. C. A. 
1,899,021. Glow Lamp Circuit. 
1,898,058. Corkscrew Radiation. 
1,898,040. Production of Sound and Sound 
Picture Record. 
1,899,561. Telephone Receiver. 
1,898,475. Method of and 


’ 9 : € Apparatus for 
Forming Grid Electrodes. 


1,898,180. Coupling Arrangement. 

1,898,181. Oscillation Generation. 

1,898,197. Reflector for Very Short Waves. 
1,899,503. Electromechanical Vibrator. 
1,899.966. Sound Pick-up Device. 

1,900,293. Means for Increasing the Selectiv 


ity of Tuned Radio Frequency System. Radio 
Corp. of Amer., ". Se 

1,898,900. Method and Apparatus for Inter- 
rupting High Tension Circuits. Sigwart Rupel, 
Frankfort-on-the-Main, Germany. 

1,899,724, Defrosting Attachment for Me- 
chanical Refrigerators. F. O. Riek, Rhinelander, 


Tis. 
1,898.046. Electrical Relay Device for Indicat 
ing Weak Currents. Radio Patents Corp., 
N. 2 G 
1,899,723. Lamp Fixture. William Rheiner, 
Detroit 


1,899,994. 


Impulses. 
1.899.233 


Conversion of Sound into Electrical 
Radio-Keith-Orpheum Corp. 

Electrothermic Process of Treating 
Hi gh Resistance Material. P. C. Reilly, In 
dianapolis. 

1,899,481 Switch for Controlling Electrically 
Operated Circuit Interrupters. C. L. Reals, Syra- 
cuse, N. Y. 


1,899,368. Elevator Door Control. Della 
Rabin. Chicago 
1,898,901. High Tension Circuit Interruptor 


Sigwart Ruppel, Frankfort-on-the-Main, Germany 

1.898.789. Condenser. Clarence Ringwald, 
South Bend, Ind. 

1,899,675. Circuit Breaker. R-B-M Mfg. Co., 
Logansport, Ind. 

1,899,983 Wire Clamp. Reliable Elec. Co., 
Chicago 

1,900,707 
Circuits, and 

1,899,193 1.900.706. 
paratus and System 
Lighting Co., N. Y. C. 

1,899,501. Cable for Communication Circuits, 

1,899,502. Electromagnet, and 

1,899,425. Electrical Protective System. Sie 
mens & Halske Aktiengesellschaft Berlin-Siemens 
stadt, Germany. 

1,898,128. Arc Suppressor, and 

1,900,318 Resistor Construction. 
Co., Detroit. 

1,899,683. Electrically Driven Vehicle. Syd- 
ney Slater Guy, Wolverhampton and William A. 
Stevens, Maidstone, England. 

1,900,206. Electrical Resistance. 
verstein, Berlin. Germany 


Regulation of Alternating Current 


Vehicle Driving Ap 
Safety Car Heating & 





Square, D 


Isidor Sil 


} 


1,900,641 Magnetic Damper for Precision 
— Seederer-Kohlbusch, Inc., Jersey City, 

1.899.272. Electric Lamp Shade. The Singer 
Mfg. Co., Elizabeth, N. J. 

1,898,219. Apvaratus for the Matchine of 
Colors. Clayton H. Sharp, White Plains, N. Y 

1.899.216. Electric Circuit Working with Hich 


Voltage Siemens Schuchertweibe Aktiengesell- 
schaft. Berlin-Siemensstadt, Germany. 

1.900.772. Automatic Secret Telegraph System. 
JT. H. Smart, Shanghai, China. 

1.899.114, Machine for Manufacturing Dry 
Cells. Edumnd Schmidt, Berlin-Tempelhof, Ger- 
many 








1,899,829. Automatic Machine with Magnetic 
Plates for Regulating Arcs. Robert Sarazin, 
Neuilly-sur-Seine, France. 

1,900,600. High Tension Electric Cable. So- 
cieta Italiana Pirelli, Milan, Italy. 

1,898,143. Head Lamp. Roy £E. Schensted, 
Bessemer, Mich. 

_ 1,898,691. Electric Switch. 
Stuttgart, Germany. 

1,899,992. Rack for Electroplating. 
Sohn, Oak Park, II. 

1,900,329. Ground Wire Coupler, and 

1,900,485. Grounding Fitting. Thomas & 
Betts Co., Elizabeth, N. 

1,898,642. Means for ‘Indicating Tones by 
Color. Trev-Ler Mfg. Corp., St. Louis, Mo. 

1,898,443. Electric Switch. Trumbull Elec 
Mfg. Co., Plainville, Conn. 

1,898,228. Electromagnetic Release Valve. R. 
F. Thompson, East Liverpool, O. 

1,899,779. Remote Control System. 
son Patents Corp., N. 

1,899,493. Receiving System, 

1/900,292. Direction Finder Apparatus, 

1,898,599. Piezo-Electric Oscillating Crystal in 
a Vacuum Vessel, 

1,899,939. Arrangement for Radio Circuits, 
and 

1,898,477. Fading Elimination. Telefunken 
Gesellschaft fur Drahtlose Telegraphie m. b. H., 
Berlin, Germany. 

1,900,412-—1,900,405. 
System. 

1,900,403. 

1,900,732- 

1,900,7 13. 
paratus, and ) 

1,900,404. Apparatus for the Control of 
Vehicle Brakes. Union Switch & Signal Co., 
Swissvale, Pa. 

1,898,835. Supporting Device for Radio Ap- 
paratus. United American Bosch Corp., Spring 
field, Mass. 

1,899,123. 
Mixtures. 

1,898,909, 


Gustav Schafer, 


Erwin 


Thomp 


Electric Train Signaling 


Apparatus for the Control of Train, 
1,898,321. Electrical Rectifier, 
Railway Traffic Controlling Ap- 


Recovery of Chlorine from Gas 
Bruno Uebler, Berlin, Germany. 
Welding Electrode, and 


1,898,908. Welding Rod. Union Carbide & 
Carbon Research Labs., Inc. 
1,899,884. Electrical Musical Instrument. 


Vocal Co., Los Angeles. 

1,898,917. Process of Welding Aluminum or 
Alloys Thereof to Other Metals. Vereinigte 
Silberhammerwerke Hetzel & Co., Nuremberg, 
Germany. 

1,898,099. Fuse, and following 15 patents as- 
signed to Westinghouse. 

1,899,672. Fluid-Flow Indicator. 2 

1,899,765. Method of Coating Thermionic 
Cathodes. 

1,899,746. 
formers. 

1,899,729. 

1,899,681. 

1,899,720. 


Protective System for Trans- 
Current Collector. 

Vertical Toaster. 

Nonoscillating Transformer. 


1,899,752. High Voltage Bushing. 
1,899,745. Protective Apparatus. 
1,899,692. Circuitous Elevator. 
1,899,671. Thermostatic Switch. 


1.899.013. Stable Power System with High 
Speed Brakers and Relays. 

1,899,612—1,899,605. Circuit Interrupter. 

1,899,384. Disconnecting Switch Mechanism. 

1.899.043. Oil Circuit Breaker. Westinghouse 
Elec. & Mfg. Co. 

1,899,670. Electrical Transformer, and _fol- 
lowing six patents assigned to Wired Radio, Inc. 

1,898.486. Modulation System. 
'898.103. Frequency Multiplication and Key- 
ing System. 
898,366. 


Frequency Transformation System. 
898,531. Temperature Control System. 
1,898,080. Picture Transmission. 
1,899,144. Adjustable Inductance System 
Wired Radio, Inc., N. Y. 


1.899.127 Piezo-Electric ‘Crystal Apparatus. 
R. H. Worrall, Washington, D. i, , 
1,898,566. Electropneumatic Brake. Westing- 


house Air Brake, Wilmerding, Pa. 5 
1,900,782. Light Plug. C. M. Wau, Burling 

ain 
1,900,629. 

Arbor, Mich. 


Radio Circuit. R. P. Wuerfel, Ann 


1.900.424. Electrical Testing. Eugene Wood- 
bury, Lincoln Park, N. J. 

1.900,099. Method of Securing Contact Pins 
in Radiotube Bases. 

1.900,737. Toaster. Water-Genter Co., Min 


neapulis 

1.899,220 Cauterizing Instrument and Elec 
trode. F. C. Wappler, N. Y. C. 

1.898.718. Vent Plug for Storage Batteries. 
Willard Storage Battery Co., Cleveland. 

1,898,591. Air Conditioning Apparatus. Watt 
Mig. Co., Chicago. 

1,898,481. Portable Electric Metal Melter. A. 
D'Amico, M. W. Hild and W. H. Wilcox, Stock 
ton, Calif. 

1,900,215 Voltage 
for Direct Current. C. C. 
Ind. 

1,898,312. Continually Variable Change Speed 
Gear. O. G. Wellton, Stockholm, Sweden. 

1,900,236. Electric Switch. Yaxley Mfg. Co., 
Chicago. 

1,900,894. Ground Connecter. G. L. Barnes 
and H. D. Chapman, Los Angeles. 


Transforming Apparatus 
Wilson, Alexandria, 
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To ELECTRICAL MANUFACTURERS: 


The GEORGE WASHINGTON PRESCRIPTION 
FOR THE “GYP” DISEASE 


‘“‘Let us raise a standard to which the 


wise and honest can repair” 


And to which we might add: 
“THE ‘GYP’ CANNOT REPAIR” 





We would like to be of 


help in such a program. 


nou’ 
Db lest 


ELECTRICAL TESTING LABORATORIES 
80th Street and East End Avenue New York, N. Y. 


ELECTRICAL - MECHANICAL - CHEMICAL - PHOTOMETRIC . FESTS 




















































































































































































































































































































































































































































































































































































































































































































































































































































1,903,492. Luminescent Tube. Claude Neon 
Lights, Inc., N. Y. C. 

1,903,493. Gas Discharge Light. 

1,903,494. White Light Tube. 

1,903,495. White Light and 

1,903,496. Lighting System. General Tube 
Lights Corp., N. Y. C. 


1,903,513. Mercury Contact Switch. James 
N. McTwiggan, U. S. Navy. 

1,903,534 Wind Driven’ Electric Power 
Plant. Gilbert A. Rime, Northwood, N. Dak. 

1,903,535. Cash Drawer Alarm Device. George 
T. Scott, Los Angeles. 

1,903,537 Illuminated Sign. Frank C. Sut 


liffe, San Francisco. 

1,903,542. Audion Amplifier. Alfred W. Bar 
ber. Boonton, N. J. 

1,903,550. Elevator Braking System and 
Method of Actuating the Same. Atlantic Eleva- 
tor Co., Inc., Phila. 

1,903,569. Electron Tube. Kenneth W. Jarvis, 
Cincinnati, and Russell M. Blair, Norwood, Ohio. 


1,903,580. Automatic Steering Wheel Switch. 
Thomas W. Thirlwell, St. Albans, W. Va. 

1,903,584. Automobile Theft Device. George 
A. Wettengel, St. Louis. 

1,903,586. Switch Control Means for Vehicle 


Lamps. Robert Bosch Aktiengesellschaft, Stutt- 
gart, Germany. 
1,903,604. Method of Forming Electrical Ele- 
ments. Edwin L. Wiegand, Pittsburgh. 
1,903,610. Negative Inductance. Mihran M. 
Dolmage, Washington, D.° C. 


_ 1,903,640. Electrical Precipitator. Research 
Corp., N. Y. C. 
1,903,641. Interrupter for Ignition Devices. 


Robert Bosch Aktiengesellschaft, Stuttgart, Ger- 
many. 

1,903,643. Electric Switch. Railway and In- 
dustrial Engrg. Co., Greensburg, Pa. — 

1,903,644. Concentrated Field Precipitator. 
Research Corp., N. Y. C. 

1,903,665. Radio Receiving and Transmitting 
Apparatus. H. W. Adey, London, England 

1,903,680. Alternating Current Generator. 
Forges & Ateliers de Constructions 
de Jeumont, Paris, France. 

1,903,975. Submarine Signaling Cable > 
Telephone Labs., Inc., N. Y r esciieces 

1,900,906. Portable Electric Illuminating Ap 
paratus. Justrite Mfg. Co., Chicago. 


Electriques 


1,900,912. Electromagnetic Switch. Siemens 
Brothers & Co., Ltd., London, England. 
1,900,913. Electrical Device. Union Switch 


& Signal Co., Swissvale, Pa. 

1,900,926. Combination Plug and Fuse. J . 
Friesel, Chicago. aa 7 
_ 1,900,929. Electric Switch. Leonard Haag, 
Frankfort-on-the-Main, Germany. 

1,900,931. Flash Lamp. Harry T. Hipwell 
and Harry H. Hipwell, Pittsburgh. © 

1,900,956. Portable Heater. New England 
Pressed Steel Co., Natick, Mass. 

1,900,965. Illuminated Razor. Frank Weiss, 
Revere, Mass. 

1,901,004. Electric Glow Discharge Tube 
Georg Seibt, Berlin-Schoneberg, Germany. 

1,901,018. Treatment of Magnetic Alloys and 
Products Resulting Therefrom. Internation! 
Nickel Co., Inc., N. Y. C. 

1,901,025. Aerial. Radio Corp. of ., 
95 ee -— 

1,901,033—1,901,034. Method of Recording 
and Reproducing Phonofilms. Radio Corp. of 
Amer., N. Y¥. °C. 

1,901,037. Electric Discharge Device. Radio 
Corp. of Amer., N. Y. C. 

1,901,038. Electric Heater. D. S. Marshall, 
San Diego, Calif. 

1,901,040. Separable Weatherproof Plug. J 
H. Peroni, Freeport, N. Y., and Sidney H. Alex 
ander, Englewood, N. J. " 

1,901,041. One-Piece Plug and Receptacle 
John H. Peroni, Freeport, N. Y., and Sidney 
H. Alexander, Englewood, N. J. : 

1,901,043. Oscillation Generator. Telefunken 
Gesellschaft fur Drahtlose Telegraphie m. b. H., 
Berlin, Germany. 

1,901,059. System of Electrical Distribut on 
Wired Radio, Inc., N. Y. C. 

1,901,060. Antenna. Telefunken Gesellschaft 
fur Drahtlose Telegraphie, m. b. H., Berlin, Ger 
many. 

1,901,065. Microphone Windshield. Radio 
Keith-Orpheum Corp. 


1250° F. 






1,901,071. Rectifier Cooling System 
Allis-Chalmers Mfg. Co., Milwaukee. 








Control. 1,901,411. Method of Signaling Traffic by a 


Hand, Device. C. A. Rich, Lynn., Mass. 


1,901,087. Apparatus for Mechanically Mount- 1,901,426. Arc Furnace Control Apparatus. 


ting Electrodes of Thermionic Tubes. 
Corp. of Amer., N. Y. ye 

1,901,100. Illuminated Pump Dial. 
Hoffritz, Los Angeles. 


1,901,112. Signal Transmitting Means. 


eral Elec. Co. 


Radio John Young, Welland, Ontario, Canada. 


1,901,429. Method and Means for Sound Cor- 
W. rection in an Electric Circuit. W. N. Barlow, 
Yonkers, N. Y. 
Gen- 1,901,433. Artificial Larynx. Bell Telephone 
Labs., Inc., N. Y. 


1,901,116. Color Television. Communication 1,901,467. Vacuum Cleaning Apparatus. Carl 
Patents, Inc., N. Y. C. Otto, Essen-Bredeney, Germany. 
1,901,117. Receiving System. Radio Corp 1,901,470. Electrical Socket Device. B. H. 
of Amer., N. Y. C. Pliske, Cleveland. 
1,901,121. Radio Receiving System. Alger S. 1,901,488. Electric Circuit Protective System. 
Riggs, North Bergen Township, Hudson County, L. M. Applegate, Seattle, Wash. 
N. J. 1,901,493. Switch Contact. A. J. Bowie, San 
1,901.128. Electric Lamp. Raytheon, Inc., Francisco. 
Cambridge, Mass. 1,901,499. Electric Furnace, F. A. Fahren- 
1,901,164. Fuse Panel Board. Square D Co., wald, Chicago. . 
Detroit. 1,901,502. Light Modulator and Method of 


1,901,165. Reenforced Block Structure 
Electric Fixture. Square D Co., Detroit. 


1,901,180. Electric Head Lamp. 
McBride, McKinney, Texas. 
1,901,185. Submarine Mine Control. 


tary of War, U. S 


for Constructing the Same. R. A. Fessenden, Chest 
nut Hill, Mass. 

oO. 1,901,512. Reclosing Circuit Interrupter. 
Patco, Inc., Los Angeles. 


Secre- 1,901,521. K. H. Kolhede, San Andreas. Calif, 


1,901,526. Synchronously Operated Timing 
Se fe 


1,901,197. Electrical Measuring Instrument. Device. Wappler Electric Co., Inc., N. 


Jewell Elecl. Instrument Co., Newark, N. 


1,901,541. Doorlock Actuating Mechanism. 


1,901,202. Electrostatic Loud Speaker. “"A. A. Kingston Products Corp., Kokomo, Ind. 
7, Ren 


Thomas, N. 


1,901,208. Process and Apparatus for 


suring Temperatures of Moving Bodies 


1,901,552. Combination Box_ for Electro- 
Mea- Pneumatic Pipe Organs. C. C. Dargis, Atlantic 


Bacha- City, N. J. 


rach Industrial Instrument Co., Pittsbureh, Pa. 1,901,558. Cascade Amplifier. Wired Radio, 
1,901,209. Apparatus for Measuring Temper- Inc., N. Y. C. / 

atures of Moving Bodies. Bacharach Industrial 1,901,563. Copper Oxide Rectifier, and 1,901,- 

Instrument Co., Pittsburgh. Pa. 572. Transmission Line Device, Westinghouse 
1,901,211—1,901,212. Electric Welding Ma- Elec. & Mfg. Co. , 

chine. McKay Co., Pittsburgh, Pa. 1,901,573. Electric Switch. Allen-Bradley Co., 


1,901,218. Constant Current Variable 


Voltage Milwaukee. 


Electric Generating System. Gilbert Austin, 1,901,577. Photo-Electric Tube; and 1,901,578 

Tames C. MacFarlane and Wm. A. MacFarlane, Method of Preparing Photo-Electric Tube. Gen- 

Glasgow, Scotland. eral Elec. Co. : 
1.901.232. Drop Cord Protector: 1,901,233. 1.901.584. Means for Making Core Laminae. 

Drop Cord and Canopy Supporting Bridge: Jefferson Elec. Co., Chicago. 

1.901.234. Fixture and Canopy Support; and 1,901,587. Electric Current Tapping; and 1,- 

1.901,235. Fixture Bridge. John B. Glowacki, 901,588. Battery. Reuben Eckstein, N. Y. C 


Chicago. 
1,901,252. Switch; and 1,901.253. 
Francis R. Meginniss, Albany, N. Y. 


1,901,589. Pick-up Candle Light. Bridgeport 


Clamp. Metal Goods Mfg. Co., Bridgeport, Conn. 


1,901,600. Gas Tube Electrode. James Neon 


1.901.272. Coordinated Battery Construction. Double Electrode Corp., Chicago. 


H. B. Montgomery, Decorah, Towa. 

1,901,274. Controlling Means for 
Lighting Installation of Railway Cars. 
Garda, Turin, Italy. 


1,901,603. Electric Toaster. Landers, Frary 


Electric & Clark, New Britain, Conn. _ 
Enrico 1,901,607. Outdoor Switch Contact; 1,901,608. 


Motor Control System; 1,901,612. Mercury Arc 


1.901.285. Automatic Starting Mechanism for Rectifier: and 1,901,616. Automatic Clock De 


Internal Combustion Engines. Eclipse 
Co., Elmira, N. Y 


Machine vice. Westinghouse Elec. & Mfg. Co. 


1,901,617. Time Limit Relay. P. C. Ward, 


1,901,314. Electric Griddle. M. W. McArdle, Homeville, Pa. 


Chicago. 


1,901,628. Undervoltage Device; 1,901,631. 


1,901,320. Electric Switch. G. M. Mortenson, Sound Diaphragm; 1,901,639. Vacuum Circuit 


Warren, Pa. 


Breaker: and 1,901,640. Theater Switch Panel. 


1,901,331. Electrodynamic Loud - Speaker. Westinghouse Elec. & Mfg. Co. 


Magnavox Co.. Oakland, Calif. 


1,901,642. Signaling. Radio Corp. of Amer., 


1,901,336. Measuring Arrangement for Meas- N, Y. C. 


vrement of Ratio of Transformation and 


Phase 1,901,653. Electric Switch. General Elec. Co. 


Angles of Veltage and Current Transformers. 1,901,663. Control System. Westinghouse 


Josenh Slavik, Brunn, Czechoslovakia 
1.901.337. Canony Switch. Carling 
Machine Co., Hartford, Conn. 


1,901,342. Sound Ranging System: 1,901.343 


Elec. & Mfg. Co. 


Tool & 1,901,665. Flexible Connecter for Cable 


Terminators; 1,901,666. Cable Terminator Cap 
Assembly; 1,901,667. Cable Terminator; and 


Electric Instrument; and 1,901,344. Power-Level 1,901,669. Cable Terminator Provided with 
Indicator. General Radio Co., Cambridge, Mass. Means for Insulating Ends of Cable Sheaths. 


1,901,350. Radio Signaling System. 


N 


1.901.362. Time Control Mechanism. 
Trein, Los Angeles. 


1,901,363. Circuit Interrupter. Condit 


) Strom- Delta-Star Elec. Co., Chicago. 
— Telephone Mfg. (Co., Rochester, 1,901,671. Electric Switch. Air-Way Elec. 


Appliance Corp., Toledo. 


N. ©. 1,901,673. Electrical Controlling Apparatus. 
ry. ¢c 


Television Products, Inc., N. 5 oe 7 : 
Elec. 1,901,685. Control System. General Electric 


Mfg. Corp., South Boston, Mass. Co. 
1,901,368. Transformer. L. L. Jones, Oradell, 1,901,688. Horizontal Break; and 1,901,689. 
N. J Switch. Delta Star Elec. Co., Chicago. 


1,901,384. Cabinet for Arc Lamps. 
Waggenhorst, Detroit. 

1,901,385. Electric Tron. Warnell 
Ltd., Auckland, New Zealand. 


H. 1,901,692. Circuit Breaker. Westinghouse 
Elec. & Mfg. Co. 


Patents, 1,901,694. Phase Shifting Circuits; and 1,- 


901,701. Transformer Fault Detector. General 


1,901,388. Method and Apparatus for Elimi- Elec. Co. 


nating the Effect of Cabinet Resonance. 
Corp. of Amer., N. Y 


Radio 1,901,708. Invar Relay. Westinghouse Elec. 


& Mfg. Co. 


1,901,397. Driving Mechanism for Valves and 1,901,721. Electric Doorlock. Kingston Prod- 
Other Devices. Cutler-Hammer, Inc., Milwaukee. ucts Corp., Kokomo, Ind. _ . 
1,901,404. Out-of-Order Signal. Magnetic Sig- 1,901,735. Piezo Electric Crystal. Wired 


nal Co., Los Angeles. 
1,901,406. Circuit Breaker Control 
Allis-Chalmers Mfg. Co., Milwaukee. 





No. 16 FLEXIBLE MICA HEATER PLATE 


An important New Development in Mica 
Insulation designed to withstand tempera- 
tures above the charring or decomposition 
point of organic Binders. Plate No. 16 is 
permanently flexible, retains its flexibility after 
heating to 350° F, forms a clear plate of ex- 
cellent hardness and adhesion at 350°-600° F, 
does not char or fume below 600° F (Grade 
A), and maintains complete integration up to 


It is a water-white transparent plate 


of excellent flexibility and adhesion, high in- 
sulation value and superior resistance to trans- 
former oil. Price the same as our regular 


No. 4 Flexible. 


NEW ENGLAND MICA COMPANY, Waltham, Mass. 
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Radio, Inc., N. Y. C. 


System. 1,901,741. High Frequency Voltmeter. J. T. 


Fetsch, Jr., Washington, D. C. 








Also: 


No. 14 Y-26 India and No. 15 Y-26 Amber 
High Heat Plate, used with or without 
compression, as in electric toasters. 


No. 7 India and No. 8 Amber Volatile Heater 
Plate, used in heating elements under com- 
pression as in electric flatirons. 


No. 77 India and No. 88 Amber Inorganic 
Super-pressed Heater Plate, for use in heat- 
ing elements operated at high temperatures 
under compression as in flatirons. 
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7 Pa aN YI a aD 
averanaaal MAGNET WIRE COMPANY 


industry, and a plant 
equipped to handle ’ Port Huron. Mich. 
its most exacting 

demands, are worth 

your investigation. 


, and 
Ie Coibs 

Are you bringing out a new electrical 
product, or improving an old one, into 

which magnet wire or coils are built? 
q a: P If so, you should check carefully the 
port at, / ay d reasons why “AMERICAN” has been a 
sa «: f Bees leading producer to electrical manufac- 
me bey turers for twenty years. We have the 
ee me experience; we have successfully met 
.. ys / the stiffest requirements; a new plant, 
De re f modern facilities, instant shipment. 


sini , 4 Prices? Ask us; and we'll tell you what 


“ ; 4 j } our customers think of them, too. 
635 ; 

‘cuit 4 

nel. 


a We also manufacture: 


Co. HOSKIN Ss Bare, Enameled, Cotton and Silk Cov- 


ered Wire 


‘able Antenna and Annunciator Wire 
—_ Ignition, Radio and Relay Coils 
= Special Rolled Shapes 

atns. 


Automobile Wire and Assemblies 
Bee. Vo CHROMIUM: NICKE Braided and Stranded Wire 
omnek, 
atus. a ie Rubber Covered Wire 


ctric OY ae We ee Vega “Chromoxide” Refractory 


689, 


: ; we e 
ouse 
i a , us now 
neral . % 4 
Elec. ‘ ’ : a 

>rod- 


Jired 


oe 


If Interested We Invite You 
In To Send for Our 

Electric . New 
Heating Wire Catalog 

1-5 

And Our Useful 
Heating Unit 
Calculator 

ee 


About HOSKINS MFG. CO. 
CHRONMEL - Detroit, Michigan 


Elements, 
We Suggest 
You Let Us 
Tell You 





1,901,748. Interlocking System for Railroads. 
General Railway Signal Co., Rochester, N. Y. 

1,901,756. Alternating Current Rectifying Ele- 
ment. Union Switch Signal Co., Swissvale, Pa. 

1,901,767. Lightning or Surge Absorber; and 
1,901,768. Regulation of the Voltage of an AIl- 
ternating Current Circuit. Ferranti, N. Y. 

1,901,775. Thermostatic Switch Unit. Fitzger- 
ald Mfg. Co., Winsted, Conn. 

1,901,828. Electrical System of Distribution. 
Safety Car Heating & Lighting Co., N. Y. C. 

1,901,846. Ignition Device for Aircraft En- 
gines. Robert Bosch Aktiengesellschaft, Stutt- 
gart, Germany. 

1,901,860. Transmission Line. Ohio Brass 
Co., Mansfield, Ohio. 

1,901,865. X-Ray Installation. N. V. Phil- 
lips Gloeilampenfabrieken, Eindhoven, Nether- 
lands. 

1,901,876. Method and Apparatus for Photo- 
pnnees Magnetic Curves. Henry Lehde, Forks, 
N.Y 


1,901,882. System_and Apparatus for Electric 
Regulation. Safety Car Heating & Lighting Co., 
8Y 


IN. Eee. 
1,901,892. Hair Curler. G. E. Bjorkman, 
Djursholm, Sweden, and John Geloso, N. Y. C 
- ‘ners Fuse Cut-out. Brown Co., Berlin, 
1,901,897. Elbow Fitting for Electrical Sys- 
tems. National Elec. Products Corp., N. Y. C 
1,901,933. Microphone. Siemens & Halske 
Aktiengesellschaft Siemensstadt, near Berlin, Ger- 


many. 

1,901,943. Junction Box. J. A. Adell, Orange, 
Mass. 

1,901,977. Electric Circuit Connection. M 
W. McArdle, Chicago. 

1,901,985—1,901,986. Electrical Musical Sys 
tem. Radio Corp. of Amer., N. Y. C. 

1,901,995. Control for Heating Systems 
Howard D. Colman, Rockford, Il. 

1,902,023. Shade Holder for Lighting Fix- 
i. Cox, Nostrand and Gunnison, Brooklyn, 

1,902,026. Reflector Socket. Pass & Seymour, 
Inc., Syracuse, N. Y. 

1,902,074. Electric House Heater. Hudson 
Elecl. Heating Corp., N. Y. C. 

1,902,081. Counter-Electro- Motive-Force-Cells. 
W. E. Kershaw, Gwynedd Valley, and J. L 
Woodbridge, Phila. 

1,902,085. Circuit Closing Device. Tabulating 
Machine Co., Endicott, N. Y. 

1,902,086. Means for Energizing Antennae. 
Radio Corp. of Amer., N. Y. C. 


STOVE 


Aes a 
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1,902,105. Thermostatic Control. Holland 1,902,303. Electrical Controlling System for 
Furnace Co., Holland, Mich. Gas Water Heaters. John Wood Mfg. Co., 
1,902,114. Foliage Trimmer. E. M. Bean- Conshohocken, Pa. 
blossom, Corydon, Ind. 1,902,310. Method of Making Insulator Caps. 
1,902,138. Mechanism for Operating Elevator. Locke Insulator Corp., Baltimore. 
Otis Elevator Co., N. Y. C. 1,902,314. Circuit Breaker. Westinghouse 
1,902,152. Electrostatic Condenser. Ohio Elec. & Mfg. Co. 
Brass Co., Mansfield, Ohio. 1,902,327. Continuous Heat Regulator. Gen- 
1,902,183. System for Receiving and Record- eral Electric Co. 
ing Vibrations; and 1,902,184. Vibration Sen- 1,902,331. Display Device. United American 
sitive System. Frank Rieber, San Francisco. — Bosch Corp., Springfield, Mass. 
1,902,185. Method of Coating Electrodes of 1,902,334. Hair Drier. Duart Mfg. Co., Ltd., 
Discharge Tubes. Telefunken Gesellschaft fur San Francisco. 
Drahtlose Telegraphie m. b. H., Berlin, Germany. 1,902,351. Treating Carbonaceous Materials 
with Electric Arcs. I. G. Farbenindustrie 
Aktiengesellschaft, Frankfort-on-the-Main, Ger- 
many. 
1,902,352. _ Radio Receiving System. Wired 
Radio, Inc., N. Y. C. 
1,902,357. Circuit Interruption. Condit Elec- 
trical Mfg. Corp., South Boston, Mass. 
1,902,377. lash Light. Walter Rosenberg, 
Berlin, Germany. 
1,902,390. Sterilizing Process. James C. 
Wormley, N. Y. C. 
ae at mecre Toeataoe Circuits; 1,- 
aia , , 902,462. Slectrical Control System; 1,902,463— 
cit eee ot 1,902,464. Electric Circuit Breaker; 1,902,465. 
. New York City. : Centralized Meter Recording; 1,902,466. Appa- 
ratus for Regulating Alternating Current Cir- 
cuits; 1,902,468. Electric Power Converting Ap- 
1,902,192. Dishwashing Machine; and 1,902,- paratus; 1,902,469. Welding Apparatus; 1,902,- 
193. Washing Machine. Conover Co., Chicago. 476. Circuit Controlling Apparatus; 1,902,478. 
1,902,201. Synchronizing Mechanism for Talk- Manufacture of Hot Cathodes for Electric Dis- 
ing Motion Pictures. A. J. Vasselli, Newark, charge Devices; 1,902,481. Electron Discharge 
Me. 3. Device; 1,902,482. Electron Discharge Appara- 
High Potential Current Unidirec- tus; 1,902,483. Automatic Reclosing ircuit 
tional System and Method; and 1,902,228. Im- Breaker System; 1,902,484. Regulating Means 
pulse Timer. H. F. Waite, N. Y. C. for High Power Electric Discharge Amplifiers; 
1,902,234. Receiver for Continuous Waves; 1,902, 485. Electrical Control System; 1,902,- 
1,902,235. Radioreceiver Power Supply; and 486. Picture Transmission; 1,902,487. Oil 
1,902,236. Connecting Plug Receptacle. Heintz Filled High Tension Cable; 1,902,488. Outlet 
& Kaufman, Ltd., San Francisco. Box; 1,902,489. Insulating Composition; 1,902,- 
1,902,250. Sound Amplifier. Theo. Linden- 490. Elestroresponsive Latching Mechanism; 
berg, Columbus, Ohio. 1,902,491. Magnetic Core; 1,902,495. Electric 
1,902,260. Heat Motor. Cook Elec. Co., Chi- Power Converting Apparatus; 1,902,496. High 
cago. Frequency Measurement; 1,902,498. Thermo- 
1,902,263. Automatic Electric Switch Control. static Control Device; 1,902,500. Driving Ap- 
Cheatham Elec. Switching Device Co., Louis- paratus for Self-Propelled Vehicles; 1,902,501. 
ville, Ky. Bus Bar Structure; 1,902,502. X-Ray Tube; 
1,902,265. Electrical _ Prospecting System. 1,902,507. Electric Circuit Interrupter; 1,902,- 
Frank Rieber, Inc., San Francisco. 510. Electrical Discharge Device; 1,902,508. 
1,902,267. Storage Battery Separator. Wubco Time Switch; and 1,902,518. Refrigerating Ma- 
Battery Corp., Niagara Falls. chine. General Electric Co. 
1,902,274. Electric Imitation Fire. H. H. 1,903,307. Electricity Generating Apparatus. 
Berry, London, England. B. G. Gillio, Worcester, Mass. 


Deltabeston Stove Wire and Range Cable is in- 
sulated with a wall of specially treated asbestos ap- 
plied in a fibrous state. The solid or stranded con- 
ductors are copper, monel or nickel. They are 
completely surrounded by a wall of continuous in- 
sulation designed to withstand high temperatures. 
No seams, laps, joints or breaks. 


Deltabeston, pioneer in its field, assures perma- 
nent, uninterrupted service. It is easy to strip and 
handle, fire-proof, tough, flexible, fine appearing 
and approved by the Underwriters’ Laboratories. 


PRED EU BBE ELI RED APO LILI E 8 BLY ERIE 8 PALER 


aoe 


Use Deltabeston and protect your products’ op- 
Felted Three erating efficiency. Write for further information 
a and samples to Section Y-225, Merchandise Dept., 
braid asbestos General Electric Co., Bridgeport, Conn. Distrib- 
—" uted by G-E Merchandise Distributors and Graybar 


Electric Co. 


GENERAL @ ELECTRIC 


DELTABESTON WIRE 


MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
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RELAY HEADQUARTERS 
announces ad Since 1920 


NEW low prices 
RELAYS 


Electrical manufacturers 
now have available a 
new line of relays with 
six different contact ar- 
rangements, made by 
the company known as 
headquarters for relays 
for many years. 


A feature of this new 
Junior Type ‘‘A” is a 
dual contact which elimi 
nates the use of pig- 


tails on all moving , % the mark 


arms. Approved _ by 
the Underwriters Lab- 


oratories, De oa | of fine “SPAGHETTI” 


Send for Bulletin R-33 
giving complete data and 


— JUNIOR TYPE “A” ae ile. ze 
JUNIOR TYPE “A” 


Signal Engineering relays are made to fit every : ; IMPREGNATED 


control problem, and we would be glad to hear from 
manufacturers of any electrically operated machine 


or device on special relay applications. INSIDE and OUT 


SIGNAL 


ENGINEERING & MFG. CO. 
160 West 14th St., New York, N. Y. 


TURBO «- OIL 
TUBING Impregnated 


inside and out — the finest 
spaghetti obtainable. The saf- 
est conductor for motor and 
transformer leads, etc. Make 
your own tests from free sam- 
ple card; 30 sizes available. 


TURBO* SATURATED 
SLEEV 4 NG Quality U Saturated Sleev- 


ing has extremely high voltage breakdown re- 
sistance. Smaller diameters in 300 ft. rolls for 
easy handling. For sub-panel radio assemblies, 
small instruments, leads, etc. 


TURBO: VARNISHED 
Cc L OT Hi In Rolls, Tapes and Cut to Size 
Also Varnished Paper, Silk 


* Trade Mark Registered 


OTHER BRAND PRODUCTS ARE: 


Mica Plate in Sheet, and Cut to Size and Shape 
Super-Grade Condenser Films Mica Cut to Size and Shape 


Write for NEW catalog—just out 


William Brand & Co. 
268 Fourth Ave. New York, N. Y. 





Classified Index of 


MATERIALS, PARTS 
and EQUIPMENT 


On this and each alternate page following is a Classi- 
fied Index of the makers of materials, parts and 


You will find new man- 


ufacturers’ literature 


listed on page 51—send 
the coupon for your 


copies 


ANODES, Nickel, Brass and Copper 
Seymour Mfg. Co., Seymour. Conn 


ARMORED CABLE, Asbestos Insulated 
(For Thermostat Contre!) 
Meckbestos Products Corp., 869 Nicoll, New Haven, Conn. 


ARMS. Flexible. See Tubing, Flexible Metallic. 


BARS, Commutator 
Oameron Elec. Mfg. Co., 205 Main St., Ansonia, Conn. 


BATHS, Annealing & Tempering 
Trent Co., Harold E., 618 N. &4th, Philadelphia, Ps. 


-_ EADS, Insulating 
See Struthers Dunn, inc. 
ya on Struthers, 134 N. Juniper, Philadelphia. Ps. 


See Struthers Dunn, Ine. 


a Ball oe oe i 

Departure Mfg. sto! lo 

@.K.F. Industries. 40 E. 84th St.. New York. N. Y 
Nerma-Hoffmann Bearings Corp., Hamilton Ave., Stamford, 


BEARINGS, Oilless 
Bunting Brass & Bronze Co., Toledo, O. 
National Vulcanized Fibre Co., Wilmington, Del. 


BELTS, LEATHER 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chieago. Ili. 


BLOWERS, Appliance 
Peerless Electric Co., 2100 Market, Warren, Ohio. 
Wagner Electric Corp., 6400 Plymouth Ave., St. Leuls, Mo. 


BOXES & CONTAINERS (Metal Bound) 
aaa Sones Edge Box Co., 1204 Callowhill St., Philadel- 
pDhia, Pa. 


BRUSHES, COMMUTATOR 
General Electric Co., Schenectady, N. Y. 


omeers 6 AND BOXES, Sheet Steel 
Stamped and Turned-up Boxes and Cabinets. 
Angie Steel Stool Co., Plainwell, Mich. 


CABLE, Motor Lead, Asbestos Insulated 
Reckbestes Products Corp., 369 Nicoll, New Haven, Cena 
CANDLES, Fixture 

Brandywine Fibre Products Co 1402 Walnut Wilmineton. 
Cleveland Container Co., 10330 Berea Rd., Cleveland, Ohio. 
National Vulcanized Fibre Co., Wilmington, Del. 


CASTINGS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 


CEMENT. Commutator 
Mics Insulater Co., 200 Varick, New York, N. Y. 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 


CIRCUIT BREAKERS 
Air and Of] Circuit Breakers and Oil Break Switches 
Bryant Electric Co., Bridg Cena. 
General Electric Co., Schenectady, uN. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 
“— | ae Electric Co., 38 South Ave., Mount Vernon, 


CLOTH. Insulating 

Aame Wire Co., New Haven, Conn. 

Armatite. See Mica Insulator Co. 

Brand & Co., William, 268 Fourth Ave., New York, N. Y 


A&A COILS 


Established 1924 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 


equipment used in fabricating electrical products. 
The names shown are those of advertisers in Elec- 
trical Manufacturing. The suggestion is made that 
their advertising be referred to for detailed informa- 
tion, nearest branch office, etc. 


To locate the page 


number of a manufacturer’s advertisement, refer 


cover. 


Consumers Rubber Co., 1802 Ontario, Cleveland. O. 
General Electric Co., Section M-3212, pestoneert, Conn. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Turbo. See Brand & Co.. Wm. 


CLUTCHES & COUPLINGS, Transmission 
Flexible, Magnetic, Automatic & Pneumatie Types. 
General Electric Co., Schenectady, N. Y. 


COIL (Coils) 
Armature and Field. See Coils, Finished. 
Choke (Radio). See Radio Receiver Parts. 
Driers & Impregnators. See Ovens. 
Electromagnet. See Coils, Finished. 
High Frequency. See Radio Receiver Parts. 
Honeycomb. See Radio Receiver Parts. 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils, Finished. 
Radio. See Radio Receiver Parts. 
Resistance. See Units, Rods & Grids; also Radio Re 


ceiver Parts. 
Taping Machines. See Taping Machines, Coil. 
Testers. See Testers, Coil. 

Winders, Induction Coll. See Winding Machines, Ceil. 
Wire Tension Devices. See Racks, Wire Reel. 


COILS, Finished 
Armature, Field. 
Solenoids. - 
Acme Wire Co., New Haven, Conn. 
American Enameled Magoet Wire VUo., Port Huron, Mieb 
Electrical Coil Winding Co., 2731 Saunders, Camden W 


Electromagnet, Induction Coils ase 


— Radio & Electric Corp., 123 W. 17th, New York, 


Rocbling’s Sons Co., John A., Trenton, N. J. 
True-Form. See Inca Mfg. Div. 


COMMUTATORS 
Ideal Commutator Dresser Co., 1039 Park Ave., Sycamore, Ill. 


CONNECTORS, Wire 


Ideal Commutator Dresser Co., 1089 Park Ave., Se Tl. 
Stuerman Mfg. Co., H. B., Battle Creek, Mic 


CONTACTS 


General Plate Co., 36 Forest St., Attleboro, Mass. (Lami- 
nated Metal). 


CONTAINERS, Battery, Mare Rubber 
Stokes Rubber Os., Jos., Trenton, N. 


CONTROLLERS, Litting_ Magne 
Hleetrie Mfg. Os., 5005 riee Ave., Cleveland, Ohie. 


CONTROLLERS, Motor 

Dunco. See Dunn, Inc., eee. 

Dunn, Inc., Struthers, 134 N alent, Philadelphia, Pa. 

General Electric Co., Schenectady, . 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave.. 
Minneapolis, Minn. 

Ward Leonard Electrie Co., 8% South, Mount Vernon, N. Y. 


CONTROLS, Temperature and Valve 

Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 
Trent Co., Herold E., 618 N. 54th, Philadelphis, Pa. 
Ulanet Co., George, 85 Columbia St., Newark, N. J. 


CORD, FLEXIBLE, HEAVY DUTY 

American Steel & Wire Co.. 208 So. LaSglle, Chicage, Ml. 
Barkhide. See General Cable Corp. 

Belden Mfg. Co., 4633 W. Van Buren, Chicage, 

Diamond Braiding Mills, Chicago Heights, Ill. 

Duracord. See Anaconda Wire & Cable Co. 

General Electric Co., Section W-3511, Bridgeport, Conn. 

GE-Fiex. See General Electric Co. 

Reckbestos Products Cerp., 369 Nicoll, , wm, Cena. 

Roebling’s Sens Co., John’ A., Trenton, N. 


CORD, HEATER 

(Asbestos covered stove, heater cord and range wire.) 
American as & Wire Co., 208 So. LaSalle, Chicago, Ml. 
Beiaen affg. Co., 4633 W. Van pom Chicago, Ili. 
Deltabeston. See General Electric Co. 
Diamond Braiding Milis, Chicago ‘Heights, Th. 
Driver-Harris Co., Harrison, N. J. 
General Electric Co., Section W-3511, Bridgeport, Conn 
Reckbestos Products 969 Nicell, New Haven, 

Reebling’s Sens Co., John A., Trenton, N. J 

Tirex. See Simplex Wire & Cable Co. 
Verifiex. See Driver-Harris Co. 


CORES, Resistance Coll 

Cetec. 

Colonial Insulator Co. 

Elemite. See Louthan . 

General Electric Co., Schenectady, N. Y. 
Leuthan Mfg. Co., East Liverpool. 0. 
Peresiex. See Colenial Insulater Ce. 

Star Porcelain Co., Trenton, J. 
Thermolain. See Star Porcelain Co. 


COUNTERS, Magnetic, Electrio 
Dunn, Inc., Struthers, 184 N. Juniper, Philadelphis, Pa. 
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LEADERS IN ELECTRICAL FELTS 


Furnished to any Specifications 
THE FELTERS CO., Ine., 202 South St., Boston 
Makers of Fine Felt Fabrics 


to advertisers’ index, one page removed from back 


ADS 


rt - yee 


"= INSULATO 


High dielectric strength and heat 
resistance. Ball and socket con- 
struction. 


Write for sample card 


STRUTHERS DUNN Inc 


134 N. JUNIPER ST we aeal 


4 \ 


mee 


| 
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CUPS, Oil and Grease 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Ill. 


DIES, Die Makers 
Chicago Molded Products Corp., 2144 Walnut, Chicago, 1. 


OYNAMOMETERS 
General Electric Co., Schenectady, N. Y. 


ELECTRODES FOR GAS SIGNS 
Machlett & Son, E., 50 Williams, Long Island City. N. Y 
Universal Clay Products Co., 1525 First, Sandusky, O. 


ELECTROMAGNETS. See also Coils, Finished. 
ae ot". Products Corp., 79 Mt. Hope Are., 


ENGRAVING MACHINES 
Portable Bench and Pedestal Outfits for Marking Metal 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, III 


FELT 
The Felters Co., 218 South 8t., Boston, Mass. 


Scemsciegea teak a 
setts ine Ine., 

Patton- er Co., pan Ry a. % 

Seerild Mfg. Co., 99 Mill St., Waterbury. Conan. 


——, Phenol 

Rod, Tube, Gear Stock; Laminated Bakelite. 
rermics —_— Co., 4638 ‘Spring Grove Ave., Cin- 
Lamicoid. See Mica Insulator Co. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., See, Del. 

See Wilmington Fibre Specialty Co. 

ite. See National Vulcanized Fibre Co. 
- Oaks, Pa. 


Co., ‘Inc., Provident Trust aa Philadelphia, Ps 
Vul-Cot. See National Vulcanized Fibre Co. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


FIBRE, Vulcanized 
Horn Fibre; Sheet, Rod, wute: Bushings, Washers, Cleats. 
Screw Machine 
—— Fibre Products Co., 1402 Walnut St., Wilming- 
on, Del. 
Consumers Rubber Co., 1302 Ontario, Cleveland, O. 
Eastern Fibre & Specialty Co., 150 Bleecker, New York, N. Y. 
Fyberoid. See Wilmington Fibre Specialty Co. 
National Vulcanized Fibre Co., Wilmington, Del. 
Ohmoid. See Wilmington Fibre Specialty Co. 
Peerless. See National Vulcanized Fibre Co. 
Taylor & Co., Inc., Provident Trust Bldg., Philadelphia, Ps 
Vul-Cot. See National Vulcanized Fibre Co. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


FLASHERS, Sign 

Hotchkiss. See Minneapolis-Honeywell Regulator Co. 

Kontrolar. See Leland Electric Co. 

Leland Electric Co., Dayton, O. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth 
Minneapolis. Minn. 

Ulanet Co., George, 85 Columbia St., Newark, N. J. 


FLEXIBLE CORD, Heavy Duty. See Cord, 
Flexible. 


FLEXIBLE SHAFTING 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 

Industrial Div. S. S. White Dental Mfg. Co., 152 W. 42nd 
St., New York, N. Y. 


3 
LOW 


RANGE USES 
INSTRUMENT LITTELFUSES, 
1/100, 1/32, 1/16, %. %. %. %. 
%. 41, and 2 amps., positively 
protect meters, radios, amplifiers, ete. 
Also made in 1000, 500@, and 
10,000 volt ranges for broadcast 
equipment, ete. 

Write today for instructive bulletia. 


a Littelfuse Laboratories 


Chieageo, III. 
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Designers and Manufacturers of 
Portable Electrical Tools .. . 


cid: meen tee eonsider this 
= | ©" FLEXIBLE SHAFT arrangement 
In using this concrete surfacer, the operator carries the motor 
at his back, suspended from the shoulder straps, and manipulates 
the surfacing wheel by hand. Electrical connection is made by 


simply plugging into the socket attached to the motor. 


The advantages of this arrangement over the one in which the 
tool is direct-connected to the motor make 

















it worthy of duplication on many other 
portable electrical tools. An operator can 
carry it around all day without tiring and 
can manipulate the tool with much greater 





ease and accuracy. This means he can do 
more work and do it better. 


S. S. WHITE CO. will be glad to coop- 


erate with designers and manufacturers of 


lcago, Ill. 


icago, I) 


portable electrical tools in working out sim- 
ilar arrangements. The wide selection of 


| The SS. WHITE Dental Mfz.Co. flexible shafts, casings and fittings which 


ty. N.Y 
y. 0. 
inished. S. S. WHITE has to offer assures a suc- 


INDUSTRIAL DIVISION cessful application at reasonable cost. We 


152A West 42nd St., New York, N. Y. invite your inquiries. 


ing Metal 







































nicago, Ill 
a 
Ave., Cin- 
Y. / 
designed to meet 
jelphia, Pa in 
Da (your Specitic requirements 
ers, Cleats, Sheets, If the product you are designing 
, Wilming- or marketing requires a motor, make 
ee N.Y Rods, = . is one sone give the utmost 
in satisfactory service. » For the motor 
is the heart of every electrically driven 
aciphis, Pe Tubes, machine or appliance. 
sl. 
. Signal motors represent the highest 
r Co. Special in quality and efficiency because they 
lia aie Sh are made for your individual needs. 
N.J sas also apes They are not stock types. » » And the 
"a Cord, reason for their low price lies in the fact 
Fyberoid that the entire motor is made in the 
NOY Signal factory. 
52 W. d 





Send us your specifications and 


and 
Ohmoid 


WILMINGTON 
\ FIBRE SPECIALTY COMPANY 


oy, Wilmington, Delaware 


we'll gladly send you complete infor- 









mation on Signal Fractional Horsepower 


motors made to meet your own specific 





requirements. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 
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PERKINS 
GEARS 


for Accuracy 


Quality 
Dependability 







































PERKINS 
MACHINE 
& GEAR CO. 


151 Circuit Ave. 
Springfield, Mass. 






FURNACES, Electric 
Annealing, Cyanide, 
Treating. 
General Electric Co., Schenectady, N. Y. 
Industrial Div. 8. S. White Dental Mfg. Co., 152 W. 42nd 
Bt., New York, N. Y. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Ps. 


FUSE CLIPS AND MOUNTINGS 

The Bryant Elec. Co., Bridgeport, Conn. 

Littelfuse Laboratories, 1752 Wilson Ave., Chicago, Ill. 
Sherman Manufacturing Co., H. B., Battle Creek, Mich 


FUSES, Enclosed 

Bryant Electric., Bridgeport, Conn. 

General Electric Co., Section W-329. Bridgeport, Conn. 
Littelfuse Laboratories, 1752 Wilson Ave,, Chicago, Ill. 


GAUGES, Mercury 
Trent Co., Harold E., $18 N. 54th, Philadelphia, Pa. 


GEAR STOCK 
Laminated. See Fibre, Phenol. 
Hard Rubber. See Rubber, Hard. 


GEARS AND PINIONS, Rawhide and Composition 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Il 
Fabroil. See General Electric Co. 

General Electric Co., Schenectady, N. VY 
Seepentent Specialties Mfg. Co., 2635 Canton St., 


Ti 
National Vuleanized Fibre Co.. Wilmington, Del. 
Perkins Machine & Gear Co., Springfield, Mass. 
Textoil. See General Electric Co. 
Textolite. See General Electric Co. 


GEARS AND PINIONS, Iron and Steel 

Chicago Rawhide Mfg. Co., 1287 Elston Ave Chicago. TH 
Massachusetts Gear & Tool Co., 42 Nashua, Woburn, Mass 
Mechanical Specialties Mfg. Co., 
Perkins Machine & Gear Co., Springfield, Mass. 


GEARS AND PINIONS, Rawhide 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago. I) 


GENERATORS, Electroplating. See Plating 
Generators. 


HANGERS, Ball and Roller Bearing 
8. K. F. Industries, Inc., 40 E. 34th, New York. N. ¥ 


HEATERS, Industrial 

Glue Pots, Pouring Pots, Melting Pots, Tubular, Strip Bing 
Space and Soldering Iron Heaters. 

Chromalox. See Edwin L. Wiegand Co. 

Trent Co., Harold E., 618 N. 54th, Philadelphis, Ps 

Wiegand Co., Edwin L., 7500 Thomas Bivd., Pittsburgh, Pa 


INSTRUMENTS, Laboratory Stands 

General Electric Co., Schenectady, N 

Weston Elecl. Instrument Corp., 582 "ntti ave 
Newark, N. J. 


INSTRUMENTS, Pocket 
Weston Eleci. Instrument Corp., 582 Frelinghuysen Ave. 
Newark, N. J. 


INSTRUMENTS, Portable and Switchboard 

General Electric Co.. Schenectady, N. Y 

Tiluminometer. See Weston Elecl. Instrument Corp. 

Pin-Jack. See Weston Eleol Instrument Co 

Wagner Electric Corp., 6400 Plymouth, St. Louis, Mo 
(Transformers. ) 

Weston Eleci. Instrument Corp., 
Newark, N. J. 


INSULATION (insulating) (insulators) 
Beads. See Beads, Insulating. 
Compounds. See Wax and Compounds 
Paint. See Paint, Varnish, Lacquer 
Tubing. See Tubing, Varnished Fabric 
Varnish. See Paint, Varnish, Lacquer 
Wax. See Wax and Compounds 


INSULATORS, Canopy 

General Electric Co., Schenectady, N. Y. 

Macallen Co., 16 Macallen, Boston, Mass. 
National Vulcanized Fibre Co., Wilmington, Del. 
Wilmington Fibre Specialty Co., Wilmington, Del 


Enameling, Laboratory, Heat 


Chicago, 


582 Frelinghuysen Ave 





“THEY LIVE ON THE JOB” 


Specialists in accurate gears for electric 
appliances and mechanical devices. 


Massachusetts Gear &Tool Go. 


42 Nashua St. Woburn Mass. 


2635 Canton, Chicago, III. 


Electrical Manufacturing 


LACQUER, Paint, Varnish 

Acme Wire Co., New Haven, Conn. 

Chinalac. See Dolph Uv., John 

Dolph Co., John C., 168 Emmet, Newark, N. J. 

Electric Lacquer. See Dolph Co., John C. 

General Electric Co., Section W-359, Bridgeport, Conn. 
Glyptal. See General Electrie Co 

Linolac. See Mica Insulator Co. 

Miea Insulator Co., 200 Varick, New York, N. Y. 
Zophar Millis, Inc., 242 Lorraine. Brooklyn, N. Y 


ues, Copper 
General Plectric >. Schenectady, N 


MacGuyer Co., Providence, R L 
oon Mfg. Ce., H. B., Battle Creek, Mich. 


LUMINOUS SPECIALTIES 
General Electric Co., Section W-829. Bridgeport. Conn 
Radieye. See General Electric 


MAGNETS. Lifting. 
Onie Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


MALLETS & HAMMERS, Raw Hide 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Ml. 


MARKERS AND STAMPERS, Metal 
(See also Engraving Machines.) 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill. 


MELTING POTS AND LADLES, Solder 
Dunco. See Dunn, Inc., Struthers 
Dunn. Inc., Struthers, 184 N. Juniper, Philadelphia, Ps 


METAL 
Bakelite Corp.. Bound Brook. N. J. 
Finishing. ‘Bee Plating & Finishing. 
Cutting Outfits. See Welding and Cutting Outfits. 
Marking Outfits. See Engraving Machines. Also Mark- 
ers and Stampers, Metal. 


MICA 
Shades. See Shades. Mica. 
Tape. See Tape, Mica. 
Undercutters. See Slotting Machines & Tools. 


MICA 

Bakelite Corp.. Bound Brook. N. J. 

Brand & Ceo., William, 268 Fourth Ave., New York, N. ¥ 
Consumers Rubber Co., 13802 Ontario, Cleveland. 0. 

J. J. Glenn & Co., 35 So. Desplaines St. Chieago. 
Macalien Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
Micanite. See Mica Insulator Co. 

New England Mica Co., Waltham, Mass. 


MOLDED. Insulation 
Dies. See Dies, Die Makers. 
Laminated. See Fibre, Phenol. 
Presses. See Presses, Molded Insulation 


MOLDED Insulation 

American Record Corp.. Scranton, Pa. 

Bakelite Corp., Bound Brook, N. J. 

Setec. See General Electric Co. 

Chicago Molded Products Corp., 2144 Walnut, Chieago, Ml. 
Lacanite. See American Record Corp. 

Macalien Co., 16 Macallen, Boston, 


Phenolic. See American Record Corp. 
Reynolite. See Cutler-Hammer, Inc. 
Reynomold. See Cutler-Hammer, Ine. 


Stokes Rubber Co., Jos., Dept. M-F., Trenten, N. J. 
Textolite. See General Electric Co. 


MONEL METAL 
Driver-Harris Co., 


MOTORS 
Please refer to complete motor table In edito- 
rial section, pages 36-37 


Harrison, N. J. 


NICKEL AND NICKEL- ones 
Driver-Herris Co., Harrison, N. J. 
Gilby Wire Co., Newark, N. J 
Riverside Metal Co.. Riverside. N. J. 
Seymour Mfg. Co., Seymour, Conn. 


OVENS, Industrial and Laboratory 
Annealing, Temper Drawing. Mold Baking, Vulesnising. 
Drying, Conditioning. Enameling, Japanning. Veevem 
Impregnating. 
General Electric i Schenectady 
Trent Co., Harold E., 618 N. 54th, Nphiladetphie, Pa 
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Makers of precision Small Gears, Worms, 
Cams, Mechanisms, etc. ... Ask for inter- 
esting leaflets on typical jobs. 





-\ 2635 Canton St. 
CHICAGO, ILL. 


Dependable ELECTRICAL INSULATION 
Gj Varnishes, Compounds 


and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 





HYVOLT 
ELECTRICAL INSULATION 


Everything for Motors, Generators and 
Transformers 
Write for NEW Catalog 
J. J. GLENN & COMPANY 
35 So. Desplaines St., Chicago, Ill. 










Swivel Attachment Plugs 


They “Kee the Kinks Out 
of Cords,” which means 
longer life and better serv- 
ice from appliances. Swivel 
shell turns. cord and _ base 
are stationary. Attached and 
detached with one hand. One- 
piece construction. Fit stand- 
ard Edison’ screw _ base 
enckets and receptacles. 

Benjamin Electric Mfg. Co. 


DES PLAINES (Chicage Suburb), ILL. 
New York Chicago San Francisee 






































PAINT. 
PANEL (Panels) 


See Lacquer, Paint and Varnish. 


Meters. See Instruments, Portable & Switehboara 


PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller Boare. 
Armatite. See Mica Insulator Co. 
4rmo. See Mica Insulator Co., 200 Vera, New York, x Y 
Brand & Co.. Wm., 268 Fourth Ave.. New York 
Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 


Campoellite. See National Vulcanized Fibre Co. 

C-F. See National Vulcanized Fibre Co. 

Electrite. See West Virginia Pulp & Paper Co. 
Fyberoid. See Wilmington Fibre Specialty Co. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
National-Vulcanized Fibre Co., Wilmington, Del. 
Peerless. See National Vulcanized Fibre Co. 

furbonite. See Brand & Co., Wm. 

West Virginia Pulp & Paper Co., 230 Park Ave., B. Y. 
Wilmington Fibre Specialty Co., Wilmingten, Del. 


PEGS. Armature 
Miea Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., Bridgeport, Conn. 


PHOSPHOR BRONZE 

Driver-Harris Co., Harrison, N. J. 

Gilby Wire Co., Riverside Ave.. Newark. N. 
Riverside —— Oe Riverside, Burlington Gaui, N. J. 
Scovill se 99 Mill St., Waterbury, Conn. 
Seymour Mfg. Co., Seymour, n. 


PHOTO-ELECTRIC CELLS AND TUBES 

Dunn, Inc., Struthers, 134 Juniper, Philadelphis, Pa 
Jenera! Electric Co., Schenectady, N. Y. 

Photronic. See Weston Electrical Instrument Corp. 
Weston Electrical Instrument Corp., 582 Frelinghuysen Ave. 
Newark, N. J. 


PILLOW BLOCKS. Bal! and Roller Beazin 
SKF Industries, Inc., 40 E. 34th, New York "§. 


PLATENS, MOLDING 
Trent Co., Harold E., 618 N. 64th, Philadelphis, Pa 


PLATING GENERATORS 
Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 

Baker & Co.. Inc., 54 Austin, Newark, N. 3 
Wileo. See H. A. Wilson Co. 

Wilson Ce., The H. A., 97 Chestnut, Newark, N. J 


PLUGS & CORD SETS 

Alrcool. See Belden a Co 

American Steel & Wire Co., 208 So. LaSajle, Chicago, IL 

Belden Mfg. Co., 4683 W. Van Buren, Chicago, Ill. 

Benjamin Elec. Mfg. Co., _ Plaines, Ill. (Swivel.) 

Bryant Electrie Co., Bridgeport, Conn. 

Diamond aaeicue Mills. hate Heights, Tl. 
Flex. See General Electric Co. 

General Cable Corp., 420 Lexington Ave., New York, N. Y 

General Electric Co., Section Q 3538, Bridgeport, Conn. 

Hart Mfg. Co., 230 Hamilton St., Hartford, Conn. 

Hockbestus Products Corp., 357 Nicoll, New Haven, Cena 

Telltale Tap. See General Electric Co. 

Unicord. See General Electric Co. 


POINTS, Contact 

Platinum, Silver, Tungsten and Special Alloys. 
Baker & Co., Inc., 54 Austin, Newark, 4. 
Wilco. See H. A. Wilson Co. 
Wilson Co., The H. A., 97 Chestnut, Newark, N. J. 


PORCELAIN, Special Shapes 

Akron Porcelain Co., Akron, Ohio. 
Colonial a Co., Akron. Ohio. 
Elemite. See Louthan Mfg. Co. 

touthan Mfg. Co. East a Ohio. 
Louthite. See Louthan Mfg. 






CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
made with the thought cen- 


stantly in mind that, above 

all, contact points must 
function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Our thermostatic metal & 
made for high and low temper- 


atures. Baker Non-Rusting Ther- 
mostatic metal is for use where 
eentact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J} 
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Electrical Manufacturing 


















































me Cre. ORS 
EXHAUST FANS 
Only the Best! 
Whether it’s a Motor or an THE PEERLESS 
Exhaust Fan—you get “Only the ELECTRIC CO. 
Best” in Peerless UNCONDITION- Established 1893 
ALLY GUARANTEED equipment... 2:00W. MARKET STREET 
rm Write for Exhaust Fan Bulletin WARREN, OHIO 
No. 531 with new low prices. 
poare hand MABE 
rk KT scsninicesicaapensananccaraiiceamceiiaiiiaiaaataa 
Im ington, 
the new 
ais CORE SOLDER 
t oO oO as 
—because it combines 
the convenience of a cored solder, 
made from virgin metal, 
\ ae with the old and tried re- 
a3 . liability of the genuine. 
’ 2 
. Ruby ruin SOLDERING FLUX , uy 
pee Av, Send for THE RUBY CHEMICAL CO. 138 N.JUNIPER ST. OUNES)) PHIL ADELPHIA.PA. 
Sample 60 McDowell St., Columbus, Ohio 
Pa 
When You GoTo 
Yy PHILADELPHIA 
4G AY, 
, oe Ahad lie ir 
BATHS ae {3 ae 
cago, pai} AROOM and ‘ ee ae ee mane 
nivel.) For TWO, and — 
wk, N.Y 950 
Conn. 
SINGLE OO 7 
ven, Coens a nae a's BATH 


PENNSYLVANIA | 


D CHESTNUT ST 








Oe 
Ys fen 


800 ROOMS 


RATES a - BATH 


50 
{ Ta *5° SINGLE * DOUBLE 
.CORNER CASS AND BAGLEY AVES. 


| HH 


| 


Refractory and Electrical Porcelain 


any size, shape and kind, easily made 
« quickly shipped » 


WE have the plant, equipment, knowledge 


and ability to meet your requirements, and 






















fill your orders promptly. Mail in your 
sketch for suggestions and prices . . . regard- 
less of quantity or kind. 


Th COLONIAL INSULATOR Company 
973 Grant Street Akron, Ohio 








THIS TYPE 
2B25HST 


CE-RA-MIC 
Mercury Switch 


Rated 30 amps., is still new after 
4,000,000 breaks at 40.5 amps. 
Catalog on request. 

Established 


E. MACHLETT & SON *“‘Sgos 
50 William St., Long Island City, N. Y. 


Nu-Biee. See Star Poresiain Co. 
Percelex. See Colonial Insulator Co. 


Star Porrelain Co., Trenton, N. J. 
Thermols 8 Porcelain 
Universal Clay Products Co., 1525 First, Sandusky. Onie. 
Vitrelain. See Star Porcelain Ce. 
POROUS CUPS 

(Unglezed earthenware cups for primary (wet) batteries.) 
Colonial Insulator Co., Akron. Ohio. 
PULLEYS, Motor Shaft 
Caicage Rawhide 


Mfg. Co., 1287 Elston Ave., Chieage, I). 
General Electric Co., Schenectady. N. Y 


National Vulcanized Fibre Co., Wilmington, Del. 
PUMPS, Vacuum 

(To Exhaust Incandescent Lamps.) 
General Electric Co., Schenectady, N. Y. 
RADIO RECEIVER PARTS 


Tobe Deutschmann Corp., Canton, Mass. 
nator) 
Waré 


Lesnaré Hlectrie Ge., 88 Seuth, 


RADIVU TUBE & LAMP PARTS 
Filaments, Support Wires, Strip, 


(Interference Elimi- 


Mount Vernen, N. Y. 


Screen, Mesh Plates 
eaeae Special Stampings and Screws. 


rris Co.. Harrison, N. J. 
Githy by Wire Co., Newark, NJ. 
ling’s Bons Company, John A., Trenton, N. J. 
RECEPTACLES, Piug, Heavy Duty 
—a Charging, Fh ae hine Tool, Extension. 


e Os., Cenn. 
1 Electric Co., Section W-829, Bridgeport, Conn. 


REGULATORS, Temperature 

Duneo. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 

Lockswitch. See Minneapolis- Honeywell Regulator Co., 

Mereoid Corp., 4215 Belmont Ave., Chicago, Ill. 

Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Trent Co., Harold E., 618 N. 64th, Philadelphia, Pa. 


REGULATORS, Voltage 
Rotor. See Ward Leonard Electric Co. 
Ward Leonard Electric Co.. 87 South. Mount Vernon, N. Y. 


RELAYS 
(See also Circuit Breakers and Thermostats.) 

Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 184 N. Juniper, Philadelphia, Pa. 

General Electric Co., Schenectady, N. Y. 

Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 

Mid Getts. See Dunn, Inc. 

Minneapolis- Honeywell 
Minneapolis. Minn. 

Signal Engineering & Mfg. Co., 

Ward Leonard Electric Co., 

Weston Elecil. Instrument 
Newark, N. J. 


RESISTORS = = 
Mlevtriea] Coil Winding » 3731 Seunders, Camden, N. 
Ward Leonard Electric Co. 87 South, Mount Vernon. : 


N. Y. 
Div., 8. 8. yi Den Dental ‘Mfg. 153 W. 
St, New York, N. _—— _ 


AEDST ATS 

otor Starting, Field and Speed Regulating. Meter Test 
ing. Pisting Tank. Dimmers. ‘8 ™ 

Controlite. See Ward Leonard Co. 


Electric 

General Electric Co.. ee. N. Y. 
Globar Corp., Niagara Falls, N. 

I. Ward Leonard iriectrte Co. 


ectric Co. 
Co., 387 South, Mount Vernon, N. Y 


Regulator Co., 2816 Fourth Ave.. 


160 W. 14th St., New York. 
87 South, Mount Vernon, N. x. 
Corp., 583 Frel: Ave., 


Ward Leonard Electric 


RUBBER, Hard 
Hard Rubber, Ebonite, Vulcanite, Bushings, Dises, Knobs, 


Gears. 
Stokes Rubber Co., Jes., Trenten, NM. J. 


RUST PROOFING 
Udylite Process Co., 
(Cadmium Plating.) 
SCREW MACHINE PRODUCTS 
Barnes Co., Wallace, Bristol. Con 


n. 
Brandywine Fibre Products Co., 1402 Walnut St., Wilming- 


a tee: 891 ome. Gay Wilmingt 
‘ational Vulcanized fimsingtons’ Del 
Peck Spring C»., yy 

Soovill Mfg. Ce., 99 Mill St., Waterb 
Wilmington Fibre Specialty Co., 
SCREWS, Machine 

Progressive Mfg. Co., Torrington, Conn. 
SEPARATORS, Magnetio 


Ohio Electric Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


Electric Products Corp., 78 Mt. Hope Ave., 
Rochester, N. Y. . 


[SCREW MACHINE 


prRoovcrs 


Send us your specifications for an estimate 


LINDEN & COMPANY 
{in Brass of Steel 891 Broed St., Providence, R. |. 


3920 Bellevue Ave., Detroit, Mich. 


Conn. 
Wilmington, Del. 


Electrical Manufacturing 


SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. ¥. 


SHELLS, Sorew Socket 

Patten-MacGuyer Co., Providence, B. I. 
SILVER 

Baker & Co.. Inc., 54 Austin, Newark, N. J. 
Driver-Harris Co., ‘Harrison, N. J. 

aandy & Harman, 57 William, New York, N. Y. 
Sil Fos. See Handy & aan Co. 

Wiles. See H. 


4, Yin S 
Wilsen Co., The H. 97 Chestaut, Newark, N. J. 


SLATE 


(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 


SLOTTING MACHINES AND TOOLS, Commutator 
(Mica Undercutters) 
Schenectady. 7. 


Seneral Electric Co., 
Ideal Commutator Dresses Co., 1039 Park Ave., Sycamore, Ill. 


SOCKET REDUCERS AND EXTENSIONS 

Benjamin Elec. Mfg. Co., Des Plaines, Ill. 

Bryant Electric Co., Bridgeport, Conn. 

General Electric Co., Section W-839, Bridgeport, Cena. 

SOCKETS AND RECEPTACLES, Lamp. 
Metal, Composition or Porcelain; Pull Chain, Push 

Through, Key & Keyless Types. Also Sign Receptacies. 

Benjamin Electric Mie Ad Co., Des Plaines, Ill. 

Bryant Electric Co. dgeport, 

General Electric Co., Seciton W-329, Bridgeport, Conn. 


SOLDER, Acid Core 
Ruby Chemical Co., 60 McDowell, 
Rubyfiluid. See Ruby Chemical Co. 


SOLDER, Aluminum 
The Lenk Mfg. Co., Newton Lower Falls, Mass. 


SOLDER, Silver 
Handy & Harman, 57 William. New York. 


N. 
Bogart Div., 8. 8S. White Dental Mfg. Co., 
New York, N. Y¥ 


See Tiandy = Bornean. 
Co., The H. 97 Chestnut, Newark, N. J. 


SOLDERING seirenane 
Stick, Paste, Flux, Salts, Fluid. 

General Electric Co., Section W-329, Bridgeport, Conn. 

Red-Letter. See Ruby Chemical Co. 

Ruby Chemical Co., 60 McDowell, Columbus, Ohie. 

Rubyfluid. See Buby Chemical Co. 


SOLDERING IRONS 
General Electric Co., Schenectady, x. 
Trent Co., Harold E., 618 N. Sain ‘Philadelphia, 


SOLDERING TROUGHS & POTS 
Trent Co., Harold E., 618 N. 54th, Philadelphia. Pa. 


SPEED REDUCERS. 
Glen Products Co., 3 Glen Ave. 
SPRINGS 

American Steel & Wire Co., 208 So. LaSalle St., Chicage, Il. 
Barnes Co., Waiiace, Bristol, Conn. 
Barnes-Gibson-Raymond, Inc.. 400 Miller Ave., Detroit 
Pischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. ¥ 
Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, III. 
Peck Spring Co., Plainville. Conn. 

Raymond Mfg. Co., Corry, Ps 


STAMPINGS, Sheet Steel 
Benjamin Electric Mfg. Co., Des Plaines. Ill. 
Guarantee Speciality Mfg. Co., 9610 Carr Ave., 
STAMPINGS, Smali 

Small Stamped Metal Parts for Electrical Devices. 
Barnes Co., Wallace, Bristol, Conn. 
Benjamin Electric Mfg. Co., Des Plaines, Ill. 
Wischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland. O. 
Patton-MacGuyer Co., Providence, B.-L 
Suerman Mfg. Co., H. B., Battle Creek, Mich. 
STEEL SHEETS, Electrical 
Newport Rolling Mili Co., Newport, Ky. 
Republic Steel Corp., Youngstown, O. 
8il-Con. See Republic Steel Corp. 
STEEL, STAINLESS 
American Steel & Wire Co., 208 8S. La Salle, Chicago, Il. 
Republie Steel Corp., Youngstown, 0. 
STEEL, Strip 
‘American Steel & Wire Co., 208 8. ml 
Barnes Co., Wallace, Bristol, ——. get fea 
Republic Steel Corp.. Youngstown. 
Thomas Steel Co, Warren, 0. (Bright Finish, Zine Coated, 

Copper Coated. 
Sil-Con. See Bepublie Steel Corp. 


ul tiieve] MERCURY SWITCHES, 
smsyreme UNFAILING PERFORMANCE 
ASSURED 


WRITE FOR BULLETIN 500 
aalg Fai siete AIAN on 


Columbus, Ohie. 


Y 
152 W. 42nd, 


» Lynn, Mass. 


Cleveland. O. 


Near. ONTROLS 


CAGO. ILLINOIS 


MERCURY SWITCHES * 


O Write for Bulletin 
ENGINEERING 
PRODUCTS 
CORP. 


58 Amherst St. 
Cambridge, Mass. 


ALUMINUM SOLDER 


Proven efficiency for condenser work, and 
wherever soldering is done on aluminum. 
LOW MELTING POINT. Ask for sample. 


The Lenk Mfg. Company 


Newton Lower Falls, Mass. 


Vol. 11, No. 5 


PORTLAND-MONSON 


Quarriers of 
Monson Slate 


for Electrical 
Purposes,Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 


STRIPPERS, Wire 

E-Z. See Pyramid Products Co. 

Speedcraft. See Wire Stripper Co. 

Wenco Mfg. Co., 3048 Sheffield Ave., Chicago, Ill. 

Wire Stripper Co., 1727 Eastham Ave. B., Cleveland, ©. 


SWITCHES, Battery and Baby Knife 
Bryant Electric Co., Bridgeport, Conn. 


SWITCHES, Mercury 
Con-Tac-Tor. See Minneapolis-Honeywell Regulator Co 
Cooper-Hewitt. See General Electric Co. 
Dunco. See Dunn, Inc., Struthers. 
Dunn, Inc., Struthers. 134 N. Juniper, Philadelphia, Ps 
Engineering Products Corp., 58 Amherst St., Cambridge, Mass. 
The Hart Mfg. Co., 230 Hamilton 8t., Hartford, Conn. 
aywatt. See Minoeapolis- Honeywell Regulator Co. 
Kon-nec-Tor. See General Electric Co. 
Kontazx. See Leland Electric Co. 

. See Leland Electrie Co. 
veland Electric Co., Dayton, Ohio. 
Machlett & Son, E., 50 William, Long Island City, N. 1. 
Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 
inneapolis- Honeywell HKegulator Co., 2810 Fourth Ave. 

Minneapolis, Minn. 


POW REX. 
(See Engineering Products Corp.) 
Ward Leona ectric Co., 33 south, 


SWITCHES, Remote Control 
Push Button, Magnetically Operated. 
Dunco. See Dunn, Inc., Struthers. 


Dunn, Inc., Struthers, — N. Juniper. Philadelphia, Pa 
General Electric Co., fon Q-858, Bridgeport, Conn. 
The Hart Mfg. Co., 230 Hamilton St. Hartford, Conn. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 


SWITCHES. Snap 

Benjamin Electric Mfg. Co., Des . Saas, mT. 
Bryant Electric Co., Bridgeport, 

General Electrie Co., 


Section Q-853 
The Hart Mfg. 


Mount Vernen, ¥. Y. 


$53. Bridgeport, 
Co., 230 Hamilton 8t., Hartford, 


SWITCHES, Snap; Heavy Duty 

Heavy duty rotary snap switches 
Small Motor Control. 
Bryant Electric Co., Bridgeport, Conn. 

Electric Co., Section Q-853, Bridgeport, 
SWITCHES, Tank 
General Electric Co., Schenectady, N. Y¥. 
SWITCHES Time 

(Automatic Clock 
Veneral Electric Co. Schenectady, NN. Y 
Hart Mfg. Co., 230 Hamilton St., Hartford, Conn. 
Walser automatic Timer Co., Chrysier Bldg., New Yort, 


TACHOMETERS 
Speed Indicators, 
Weston Elecl. Instrument 
Newark, N. J. 


for Electrie 


Operated.) 


eters, 
Co., 


Revolution Counters. 
582 Frelinghuysen Ave.. 


TAGS, Terminal 
National Band & Tag Co., 720 Orchard St., Newport, Ky. 


TANKS, THERMOMETER CALIBRATION 
Trent Co., Harold E., 618 N. 54th, Philadelphis, Pa. 


TAPE; Cotton, Linen, Silk 
Tape, Sleeving, Webbing. 

Consumers Rubber Co., 1302 Ontario, Cleveland, 0. 
Criterion. See Consumers Rubber oy 
General Electric Co., Schenectady 

J. J. Glenn & Co., 85 So. Desoiaines. st 
Miea Insulator Co., 200 Varick, New 
Noxall. See Consumers Rubber Co. 


TAPE, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 


TAPE, Rubber and Friction 
Adhere. See Westinghouse Elec. & Mfg. 
General Electri 
Mica Insulator Co. 
Para See General Electric Co. 
‘s Sons Co., John A., Trenton, N. J. 
TAPE. Varnished Fabric 
Acme Wire Co., New Haven, Conn. 
General Electric Co., Section W-359, Bettaepets, Cons. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


TERMINALS & CONNECTORS 

Low Tension, Secondary reeaee and Connectors. 
Patton-MacGuyer Co., Providence, L 
Sherman Mfg. Co., H. B. Battle ak Mich. 


TESTERS, Coil 
(Includes Armature Growilers, 
portable testing devices). See 
Weston Elecil. Instrument Corp. 
Newark, N. J. 


Chicage, Tl 
York, N.Y. 


trouble shooters and othe 
also Instruments. 
.» 582 Frelinghuysen Are, 


—— >) 


paer= of Aluminum | 
or copper. lain 
or stamped as ordered. 
Five styles — widths 
from \% to in. Write 
for free samples & prices. | 
NATIONAL BAND Newport, 
& TAG CO., Inc Ky. I} 
———— 


Petit Ne 
TAGS 


ati Adige 
cables, etc. 
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TRY STOKES PLASTICS ONCE AND YOU WILL 

DISCOVER THEIR POTENTIALITIES AND ALMOST LIMITLESS 
POSSIBILITIES. THEY AFFORD ~~ BEAUTY, STRENGTH AND 
ECONOMY AND THEREFORE ARE RESPONSIVE TO THE APPEAL FOR 
BOTH THE AESTHETIC AND THE PRACTICAL IN EVERY PROBLEM. 


LOOK FOR 
THE 

MARK 

OF QUALITY 


FREE SERVICE 


NOTE: We have a staff of expert 
engineers who devote their time » ; : = 
answering questions and solving prob- : J ee 

lems. If you will write to them for . ey O Trenton N. J. 
information on any question they will ; : 
help you. Reg. U. 8. Pat Canadian Plant, Welland, Ontario 


73 


ACASAUALANAALAALAHAEUNONAOLAALAGUALOGAUOAOUAEAELNGEsAaedoneaeaenecanedonocsevegeonsanansgvonenecenenanaocvecscensvensesecesensvensognesveneoerseenvennnenenee: 


these durable 
Chromalox Cartridge 
Units are easily 
adaptable and _in- 
stalled. Heating all 
kinds of process and 
production machin- 
ery, melting pots, 
steam generators, 
soldering irons, 
platens, dies, burning 
brands, etc.—are but 
a few of the many ap- 


; ; plications of Chrom- 
— alox Cartridge Units. 


WRITE FOR ILLUSTRATED CATALOG complete with prices, 
listing over 300 standard sizes and ratings, plus drawings 
showing types of terminal construction, and how to install 
Chromalox Cartridge Units. Tell us about your particu- 
lar heating problems (either products or processes) and 
take advantage of the valuable help Chromalox engineers 
will quickly give you in solving them. 
SSSSSESSSSSTSSSR SS ESSS SEES SSE SE ERS SHRS CHESSER TEESE ERE ES SEER SEES ESE eee eee 
Clip and Mail With Your Business Letterbead 
Edwin L. Wiegand Co., ggg¢ Thomas Blvd., 
Pittsburgh, Pa. 
Please send us, without obligation, Chromalox 
CARTRIDGE UNIT Bulletin C-113—listing over 300 
standard sizes and ratings, with prices. Also send us 
any special data that will help us determine how to 


properly heat ....... 


-TUBING in particular | 


Get in touch with us. There is a reason. What 
of new reduced quantity prices? 


May we hear from you? 


BRANDYWINE FIBRE PRODUCTS Co. 
1402 Walnut St., Wilmington, Del. 





Signed SeCTCee TE Te NE Pe ee 
HNUBUNNONDOONUAUEDADOGONUNONANAAAAONENNOUAUONEUALAAbOQGUAGaNAAENEGUALObANOOONEONOUODANANOUEOAANOUODADEOEOOOOOOADSQOUOOEALUGAUGANSUDELOUOAUOLOAONSSBOBRNANSNENAOAD 


HNUSEALULLAENUAEGONSUNEOUNDONDUNDONEOORONOUOGUOEOUCOOCOUNONOCONEONCUOOOOEOOOEOOEOOOOUNEOUSOLEEECUONINNGOONSUNROONDOOEOEOOEOLOOUOOOUDOOESOOCLONEOAOONOOOOLECANOVNEOOUOESUEEUOCLOAND Oe NOTUAUEEEOOSUOGEUEESEDOOOEUESEOESOOEE OCI OGY 
SUMAN AASUALAATAAHA ADEN TUASUADUEUUAEUAEDAGUAAAAEUAGUORUOEUVGDOADOEDOAUONUAAAOOEUAGOEAOUOOUANUAAUOEDOELONOUEDOANUELIONUNEDUATOODUEDOADOAOONEDOODUAEIOOOOSOELOELUOEOOELOOAOEUOOLOEDAGHSUETOAEUOETEOOOEOEOUEOUEOOOEDNEA NOON onooOnNE NOD 












Electrical Manufacturing 








THE COMPLETE LINE 


SHERMAN 


Copper and brass; clip, ring, flat, 
single ear, rolled, etc. Write for 
Bulletin 13. 


TERMINALS 


Sold Through Jobbers 
H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 












AUTOMATIC 
TIMERS 


Specially adapted for use oa 
machines, appliances ane 
motors requiring regular, se- 
eurate time interval epera- 
tien. A variety of movements 
and housings, standard and 
special. Alse spring and sys- 
chronous moter time switehes. 


WALSER AUTOMATIC TIMER CO. 
Chrysier Bidg., New Yerk, N. Y. 


Write for literature 


















TESTING LABORATORIES vuniNe. veraties Fabrio 
eetrica (Spaghetti. ) 
ee or Ne Lee 80h St & Bast End Ave. grand & Co., William, 268 Fourth Ave., New York XM. Y. 
Empire. See Mica insulator Co. 
THERMOSTATIC METAL General Electric Co., Section W-359, Bridgeport, Conn. 


J. J. Glenn & Co., 35 So. Desplaines 8t., Chicago, Ml. 
Baker & Co. Ie, 6 Anne. eee es ee Mica insulator Co., 200 Varitek. New York, N. ¥. 
Wise. See H. A. Wilson Co. = 4 " ‘Turbo. See Brand & Os.. 






















Wilson Co., The H. A., 97 Chestnut, Newark, N. J. TWINE, Armature 
THERMOSTATS Mica Insulator Ce., 200 Varick, New Yerk, N. Y. 
Airswitch. See Minneapolis-Honeywell Regulator Co. UNITS, Rods and Grids, Resistance 
Dunco. See Dunn, Inc., Struthers. Chromalox. See Edwin L. Wiegand Co. 
Dunn, Inc., Struthers, 134 N. Juniper. Philadelphia, Pa aie Cooke oo. er 
7 2 e 2 . . . 

ee oe Te ee Industrial Div.. 8.8, White Dental Mfe. Co., 152 W. 4tnd 
The Hart Mfg. Co., 230 Hamilton St., Hartford, Conn. ew Yor! 
Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. Louthan Mfg. Co., East Liverpool, Ohio. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave.,  Louthite. See Louthan Mfg. 

Minneapolis, Minn. Ribfiex. See Ward Leonard Electric Co. 
Pigmy. See George Ulanet Co. Ribohm. See Ward Leonard Electric Co. 
Pyrotherm. See Mercoid Corp Rockbestos Products Corp., 368 Nicoll, New Haven, Conn. 
Sensatherm. See Mercoid Corp. —, a —" — sath. eeeetee. Pa. 

Ave., trohm. ar jectric lb 

“ eo —. ne es 60 a. Eee Ward Leonard Electrie Co., 37 South, Mount Vernon, N. Y. 
Trent Co., Harold E. 618 N. 54th, Philadelphia, Ps. Wiegand Co., Edwin L. 7530 Thomas Bivd., Pittsburgh, F. 
Ulanet Co., George, 85 Columbia St., Newark, N. J. 

safiame. VALVES, Electrically Operated 
” eS Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 
TIMING DEVICES Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 


Minneapolis, Minn. 
Walser Automatic Timer Co., Chrysler Bldg., New York, N.Y. supreme Blectric Products Corp., 79 Mt. Hope Ave., 


Rochester, N. Y. 
TINSEL, Cord and Thread 
Diamond Braiding Mills, Chicago Heights, Ml. VARNISH CONTROL UNIT 
General Electric Co., Section W-359, Bridgeport, Conn Dolph Co., John C., 168 Emmet, Newark, N. J. 
Roeckbestos Products Corp., 357 Nicoll, New Haven. Cenn. WASHERS, Lock 
Shakeproof Lock Washer Co., 2588 N. Keeler Ave., Chi- 
















TOOLS, Portable. Motor Driven eago, Ill. 
(Flexible Shaft for Grinding, Drilling and Buffing.) 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. WASHERS, Metallic 
8. 8. White Dental Mfg. Co., Industrial Div., 152 W. 42nd Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland. 0. 
St., New York, N. Y. Massachusetts Machine Shop, Inc., Boston, Mass. 
TORCHES (Alcohol, Gasolene, Automatic) eS eS ae er aioe Boxes, Potheads, Bat- 
The Lenk Mfg. Co., Newton Lower Falls, Mass. tery Tops and Bolt Head Tops; Impregnating; Saturating 
and Finishing; Chatterton’s Compound; 8: Coment. 
TRANSFORMERS Dolph Co., John C., 168 Emmett, Newark, N. J. 


General Electric Co., Section W-359, Bridgeport, Conn 
Fer Oil Burners, Gas Tube Signs and other special pur- y,, Blac. See Star Porcelain Co. 


poses. 
Geseral Electric Co., a =a Bridgeport, Conn. ee an oo or N. J. 
Mercoid Corp., 4215 Belmont Ave feago, Ill. saine 
Weanee Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. Zophar Mills, Inc., 243 Lorraine, Brooklyn, N. ¥ 
Ward Leonard Electric Co., 87 South, Mount Vernon, N. Y. wWiNDERS 
























Mlectromagnet. See Winding Machines, Cet] Indwe- 
TUBES, Paper; Cores, Sleeves, Bushings tion. See Winding Machines, Coil, speing. Bee Spring 
Cleveland Container Co., 10830 Berea Rd., Cleveland, 0. Winders. 
WINDING MACHINES, Coll 
TUBING, Brass & Copper Belden Mfg Co., 4633 W. Van Buren, Chicago, I) 
General Cable Corp., 420 Lexington Ave., New York. N. ¥ Leesona. See Universal Winding Co. 
Scovill Mfg. Co., 99 Mill St., Waterbury, Conn. Universal Winding Co., Boston, Mass. 
TUBING, Flexible Metallic WINDINGS. See Coils, Finished. 
Fischer Spring Co., Chas., 288 Kent Ave., Brooklyn, N. Y. WIRE, BARE 
8. 8. White Dental Mfg. Co., Industrial Div., 152 W. 42nd Copper, Phosphor Bronze, Stee), fron; Armature Banding. 
St., New York, N. Y. Radio Bus. 















‘se 1) 


SisKerarm FLEXIBLE ARMS 
for portable and therapeutile 
lamps, ete. Made ef steel and 


brass in all Finishes. Special 

sang pieciien _ sareaseee Wri WT ten 
HECHAS.FISCHER  @iremen 
‘ SPRING CO. 238 Kent Ave. Brooklyn, N.Y. . 




















“PIGMY” & “CIGARETTE” 
THERMOSTATS for manufacturers of heat- 


ing pads, aquarium heaters, appliances, etc. Thermal 
controls built to specifications for every industrial 
and commercial application. 


Geo. Ulanet Co., 85 Columbia St., Newark, N. J. 





The Unusual Combination in One Man 


ENGINEER AND SALES PROMOTION 


Graduate electrical engineer is available having six years ex- 
perience with sales and engineering with a leading electrical 
manufacturer; six years sales and promotional experience 
with well known publisher; has been engaged in association 
work. Thorough understanding of the industry from both 
engineering and sales points of view. Equipped by training 
and background to assume complete responsibility for sales 
promotion and advertising. Address Box 296, ELE&cTRICAL 
MANUFACTURING. 

















































For further information on 
products listed in the Index of 
Materials, Parts, Ete., see Index 


to Advertisers, page 76 
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WAXES, COMPOUNDS 
and VARNISHES 


for insulation of condensers 


transformers, coils, pews packs, pot 
heads, sockets, wiring devices, wet 
and dry batteries, etc. 

WAX SATURATORS for braided 
wire and tape. WAXES for radio 
arts. 

ompounds made to your own 
specifications if you prefer 


ZOPHAR MILLS, INC., Founded 1846 
242-246 Lorraine Street Brooklyn, N. Y, 















American Copper Products Div. of Phelps- Degee pea 

Products Corp., 40 Wall St., New York, 
American Steel & Wire Co., 208 8S. La Salle, Citeaes, au 
Belden Mfg. Co., 4633 W. Van Buren, Chica Th. 
Chromaloy. See Gilby Wire Co. 
Hoskins “Mtg. Gon 4485) Lawio 

z. 0. 4 wton Ave., Detroit, Mich 

Roebling’s Sons Co., John A., Trenton Ry 
Scovill Mfg. Co.. 99 Mill St., Waterbury, Can. 


WIRE, Copper Clad 
General Cable Corp., 420 Lexington Ave., New York. N. Y, 


WIRE one... ai 

American Steel & ‘e 208 Se. LaSalle, Chicago, 
Fischer Spring Co., Chas., 238 Kent Ave.. Brooklyn, hee. 
Reebling’s Sons Co., John A., Trenton, N. J. 


WIRE, INSULATED 
Annunciator, Office, Bell and Fixture Wire; Lamp @ 
Telephone Cord; Ignition, Lead Encased, Park & Subw. 
ban Cable. Rubber or Varnished Cambric Covered Win 
& Cable; Weatherproof, Slow Din at Bosige-De 

Products Corp., 40 Wall a. New York, N. 

american Enameled Magnet Wire Co., Port oe, Mich. 

American Steel & Wire ne 208 S. La Salle, Chicago, I. 

Belden Mfg. — 4638 W. Van Buren, Chicago, Ill. 

Colorubber. See Belden Mfg. Co. 

Detroit. See General Cable Corp. 

Diamond Braiding Mills, Chicago Heights, Il. 

Enterite. See General Cable Corp. 

GE-Flex. See General Electric Co. 

General Electric Co., Section Y-353, Seen. Conn. 

Gilby Whe. Co., Riverside Ave., Newark, N. 

Neptune. jee General Cable Corp. 

Nitro. “. “Belden Mfg. Co. 

Parac. See General Cable Corp. 

Peerless. See General Cable Corr 

See Hatfield = . Cable Co. 

Remex. See General Cable Corp. 

Remoride. See General Cable Corp. 

Rockbestos Products Corp., 369 Nicoll, New Haven, Com 
(Asbestos. ) 

Roebling’s Sons Co., John A., Trenton, N. J. 

Salamander. See General Electric Co. 

Triton. See Gereral Cable Corp. 


WIRE. Magnet 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mieb 
American Steel & Wire Co., 208 S. La Salle, Chicago, Il! 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, 11). 
Cotenamel. See Belden Mfg. Co 

General Cable Corp. 420 Lexington Ave., New York. N. Y 
Rockbestos Products Corp., 369 Nicoll, New Haven, Cona. 
Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE. Resistance 

Driver-Harris Co., Harrison, N. J. “*Advance”’ **Calido 
“Climax’’ ‘“‘Comet’’ ‘‘Ideal’’ ‘‘Karma’’ ‘‘Lucero” “‘Ni- 
chrome’’ 

Gilby Wire Co., Newark, N. J. “Ballast’® ‘‘Cromin” 
“‘Cupron’’ ‘‘Solar’’ 

Hoskins Mfg. Co., 4435 Lawton Ave., Detroit, Mich 
“‘Chromel”’ 


ZINC 
New Jersey Zine Co., 160 Front, New York, N. Y. 
Horse Head. See New Jersey Zine Co. 
Platt Bros. & Co., Waterbury, Conn. 
12 







BRASS WASHERS 


Standard sizes in stock. Special sizes a to 

a “a Also washers and stampings of any @ 
me 

Low Prices Qasick Servies 


9610 on — ay we Obie 
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York, N. Y. 


Shicage, Ih 
klyo, N. Y. 


A Better Motor 


COMPRESSION MADE IN ALL METALS 
EXTENSION AND IN ALL WIRES 


ea eae a because of this 


mel 00 oro ceeeiee | FBOSITIVE CONTROL 
“Pitt PECK SPRING CO. 


WIRE FORMS 


Newport Electrical Sheets help produce better 





PLAINVILLE, CONNECTICUT, U. S. A 
een anenenms . - = | motors. They show lower core losses, and in- 





creased permeability. 


"Chicago. Tl ) om This is because of the Positive Control that exists 


fo, Hl. = 
a. 2% at every stage of the making from the charging 
om, Cona. 

of the furnace to the final inspection before 


er Calldo shipment. 


gen (ui eaovco poe ( | We'll be glad to send you a supply sufficient for 
SOs ' . the making of a test motor. Prove to yourself 

(ey fk ——— a that Newport Electrical Sheets will improve your 

product—that it is at once more efficient, more 


CUTTY fs LL salable, more economical. 
POCRSOOSUEeR EASA RRR 


How about pe 
your order? STUDS 


We take pride in the knowl- SPECIAL ELECTRICAL 
edge that many of the SCREWS Q. 
leaders in industry continue 7] at 
to place their orders with MACHINE 4 

us. We feel that this is SCREWS 

conclusive proof of quality, 

service and dependability. MACHINE 

May we quote you on your SCREW NUTS 


order ‘THE NEWPORT ROLLING MILL CO. 


THE PROGRESSIVE MFG. CO. NEWPORT, KENTUCKY 
Torrington, Conn. 
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PACH AWE 


Laminated Bakelite 


Dependable Uniformity in Electrical 
and Mechanical Properties 


DIELECTRIC STRENGTH + LOW WATER ABSORPTION 
STRUCTURAL STRENGTH + LOW SURFACE LEAKAGE 
CLEAN PUNCHING - MACHINEABILITY 
oO es a CO ee 2 Oe 


WATE AN GE 


CORPORATION NN OAKS~- PENNA 
OFFICES IN PRINCIPAL CITIES 
Sheets, Tubes, Rods, Fabricated Parts 
Silent, Stabilized Gear Material 


SPEAKING OF:— Chicago Rawhide 


JIG SAW MOTORS Bec 


HAVE YOU SEEN OUR NEW A HAMMERS 
No. 90-L. Universar? i Used extensively in electric 
| motor assembly and repair work. 
Saves Battered-Up Motor Parts 


Will transmit an effective blow 
without damage to the most deli- 
cate surface. 


SMALL MOTORS 


Write for Literature 


7 THE CHICAGO RAWHIDE MFG. CO. 
1287 Elston Ave. Chicago, II. 


f 
Here is a High Speed Universal Motor weighing () N @) N D A G A 
‘4 


only 2.4 Ibs. but capable of 1/16 B.h.p. and easily x 
mounted at Shaft End. 


° 
On one application geared down 1 to 12 this Motor = Fl ibl 
operates Jig Saw at 800 strokes per minute and © CXL e 
euts 1” pine at 6” per minute with a Current Drain = 
of less than 0.7 Amp. 110 Volts 60 cycle supply. 5 


Coupling 


WE WELCOME YOUR INQUIRIES— = 
QUOTATIONS WILL SURPRISE YOU conditioning equipment, 
0 burners, washers 


shers— 
KENDRICK & DAVIS ceric, main and 
stant starting and stop- 


Lebanon, HIGBEE RUBBER CO. couplings absorb vibra: 


m and lengthen life 


N. H. 114 No. Warren St.,Syracuse,N.Y. yiite % siving all 
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lena ih 
MOLDED 


ing Micanite Cloth, Micanite Paper, Micanite Paper | Vi 


Tape, Rope Paper and Mica, and Fish Paper and Mica. ./ 
a a Ww 
tions. Ask for Bulletin 93. 


AMERICAN RECORD CORPORATION 
MICA INSULATOR COMPANY 
200 Varick Street, New York, N. Y.; 542 So. Dearborn Street, Chicago, Ill. ; offer more and grea ler 


1330 Schofield Building, Cleveland. Branches at Birmingham, Boston, 


Cincinnati, Los Angeles, San Francisco, Seattle. Canada: Montreal, Toronto. A DV, A N 1 A . ES 







“Micanite’ Coil Wrappings 


These wrappings because of their high dielectric 
strength, resistance to heat, all-around durability and 
other advantages are ideal for coil insulation. 















| 
| 
| 
| 
| 
| 


Write for new Price List: Contains up-to-date data and 
prices on these and over 100 other electrical insula- 






Interested in production economies? Design im- 
provement? Improved performance? Greater de- 
pendability? Increased sales? * American Record 
Corporation offers these advantages PLUS! Plus 
specialized molding service, perfected through half- 
a-century’s experience in the electrical field. Tell us 
your needs . . . we're ready to meet them advan- 
tageously. 


PRECISION MOLDERS IN ALL MATERIALS 


Phenolic Bakelite 
Durite — Durez — Lacanite 
Unyte-U ralite-Beetle 
Lumarith-T enite 


Plaskon 
























Arcolite 





———— 


Loss se 





This steamer head- 
piece was molded by 
us of green Bakelite 
for the Charles Arnao 
Company, manufactur- 
ers of pogaty Parlor 
Equipment. t is 22” overall, 10%” wide and 9%" deep—a 
cxood-sized and somewhat intricate molded piece. The trim, 
in lighter shade of green Bakelite—exactly fits the irregular 
contour of the head-piece and serves as a support for it. 
Attractive in color, light in weight, resistant to moisture, 
acids, oils, etc., and an excellent insulator of heat and elec- | 
tricity, it is a decided improvement over the usual metal 
head-piece. | 
Can your product be improved by the use of Bakelite Mold- 
ed Parts? Why not consult our engineers? 
Catalog No. 101 sent on request. 


CHICAGO MOLDED PRODUCTS CORP. | 


2144 Walnut Street Chicago, III. 















SCRANTON, PA. 














NEW YORK: 1776 Broadway 
CHICAGO: 549 W. Randolph St. 
DETROIT: 145 Eastiawn Ave. 
CLEVELAND: (865 Farmington Road 
HOLLYWOOD, CAL.: 933 Seward St. 












Chicago Detroit Cleveland 
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Ne LI 


“Nichrome”’ 
L“Nichrome” IV 


and other 


ALLOYS 


for 
( ELECTRICAL—CHEMICAL 
and RADIO purposes 


Driver-Harris Company 
Harrison, New Jersey 


Morristown, N. 


gland France Italy 


In Canada—The B. Greening Wire Co., Lta., Hamilton" Ont. 


Add streamline effect to 
your appliances with 


DIAMONEL H SWITCHES 


Flush mounted heater 

switches (No. 189741) 

mounted back of front 

panel, with our shallow 

indicating dial clipped in 

place will give streamline 

effect to your electrical 

appliances. Improved ap- 

pearance and easy to wire 

and mount. Breakage 

prevented, simpler pack- 

ing in smaller cartons. 

This switch as For table stoves, grills, 
coffee maker. hot plates, small ovens 
and commercial appli- 

ances. You'll want the 

information so send the 


coupon. 


The HART MFG. CO., HARTFORD, CONN. 
Send us full information about 
(No. 189741) Switches. 


Name .... 
Firm .. 
Address 


UNDERWRITERS & 
LABORATORIES 
INSP. CORD 


INSULATED 
ELECTRIC WIRES 


When You Need 
Quick Service 
Without Sacrificing Quality. 


Try Us 


CORD SETS 
FLEXIBLE CORDS 
SOFT RUBBER PLUGS 


SALES OFFICES IN CHICAGO, CLEVELAND, 
MINNEAPOLIS, LOS ANGELES 


DIAMOND BRAIDING MILLS 


CHICAGO HEIGHTS, ILLINOIS 
PHONE CHICAGO HEIGHTS 1666 
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PORCELAIN IN 
ATTRACTIVE 
PASTEL COLORED 
GLAZES 


WIRE STRIPPER 


a motor driven tool that will 
save you time, money and 
trouble and improve quality of 
work. Especially effective on 
small gauge wire. 


New Low Price 


means even greater saving to 
both large and small manufac- 
turers. 

We specialize on Wire Strip- 
ping Tools. Write today for 
bulletin on this and other types 
of Insulated Wire Strippers. 






























Be convinced that 
we should fill your 
needs—vwrite to- 
day for samples 
or send blueprints 
for quotations. 








IMPROVED SPEEDCRAFT 


THE WIRE STRIPPER CO. 
1727 Eastham Ave., E. Cleveland, Ohio 





Stamp Your Name Plates— 
Uniformly—With This Machine 


The dial carries letters and figures. 
fast and neat marking by inexperienced help. 





Many electrical 
this machine and our other types of 








| Me THOMAS 
i= = eee 


you to investigate. 


4102 Ravenswood Avenue 
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L outed 
STRIP STEEL 
Zinc * Copper « Tin 


@ The Thomas method of 
electroplating non-ferrous 
metals on strip steel provides 
a material of wide utility in 
the manufacture of countless 
products. Individual require- 
ments for rust-resistance, the 
base for further plating, and 
appearance are combined 
with the workability, the 
gauge and temper uniform- 
ity, and the fast, continuous 
production advantages of 
strip steel. 


@ Thomas non-ferrous metal 
coatings will not crack or 
peel under deep drawing and 
severe forming. Coatings are 
uniform, non-porous and of 
fine appearance. 


@ A Thomas representative 
will gladly assist you in deter- 
mining the adaptability of 
Thomastrip to your product. 
Send for test samples—spe- 
cify coat, gauge, width and 
temper desired. 








ELECTRO @coateo 


Thom Strip 


COLD ROLLED STRIP STEEL 


Na aa) OHIO 


‘SPECIALIZED PRODUCTION 
COLD ROLLED STRIP STEEL 

















































BANISH WASTE 






























































with 
measured lighting 


O™ of the most important factors affect- 


ing working conditions is lighting. High 

















rejects and spoilage are the price of improper 








lighting. A simple adjustment to modern 





standards, however, banishes this waste im- 











mediately. 








This adjustment to modern lighting stand- 
ards is simple with the Weston (Model 614) 














Foot Candle Meter. Ii measures foot candles 








directly, giving the answer on the dial without 








a single calculation. No batteries or lamps 








are necessary and there is nothing to wear 





out, as this instrument employs the Weston 
*PHOTRONIC Cell. 



















You can insure proper lighting conditions 


in your plant at all times, with this efficient 





and inexpensive tool. The result will be in- 








creased efficiency and minimum waste. Book- 





let M-1 tells the whole story. Send for a copy. 





Weston Electrical Instrument Corporation, 





582 Frelinghuysen Avenue, Newark, N. J. 








*PHOTRONIC —a copy- | 
righted name used to des- 








ignate the photo-electric | 


cells and devices manu- | 
factured exclusively by 
the Weston Electrical | 
Instrument Corp. | 


ystrumentls 
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MORE COILS 
BETTER WINDING 
LOWER COSTS the time to anatyze 





your coil winding 
equipment is NOW. 
Competition will be keener, specifi- 
cations will be more exacting, prices 
will be lower than ever before. 


UNIVERSAL Coil Winding Machines 
will help you to meet the new condi- 
tions. High winding speed and new 
automatic features assure high coil 
output from both operator and mach- 
ine. Ample production and low labor 
cost is the result. 


Facilities for the multiple winding of 
both paper-section and cross-wound 
radio coils can be provided for mase- 
production units. 


Let us recommend suitable equip- 
ment for your coil department today. 


UNIVERSAL WINDING 
COMPANY 






FULLY Automatic 
Coil Winding 
Machines 


This machine converts a 
reel of wire into electric 
coils in the same way as 
an automatic screw ma- 
chine converts a bar of 
stock into screw machine 
products. 


Also furnish automatics for 
wire winding and soldering 
of non-metallic resistors. 


E. R. SEIFERT 


315 E. Washington St., Syracuse, N. Y. 


The NEW 
SIMPLEX 


Stripper 


model S-30 / 


revolutionary in design and accomplishments, performs such 
difficult stripping operations as removing the outer jacket from 
Rubber Sheathed Portable Cords, copper braiding from Shielded 
Cables and strips all other kinds of insulated wires at a low 
cost per stripped end. 


Write today for bulletin describing our complete 
line of Wire Stripping and Cutting Equipment. 


WENCO MEG. CO. °3.20%4'" 
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Aca [ 
CAPACITORS. ‘cit ineresnated 


for Capacitor Motors 


Our many years successful experience as 
manufacturers of capacitors for the cor- 


rection of power factor thoroughly 
qualifies us in the Capacitor Motor field. 


Let us solve your capacitor problems The Leland Electric Company is definitely 
optimistic. An improvement in the general 





















Other outlook and a further development of the 
ACME WIRE MAGNET WIRE — COILS 8 Leland line forecast an upward climb. Time 
Products VARNISHED INSULATIONS 


marches on and better days are near again. 


THE ACME WIRE CO. * In the field of electric refrigeration the Leland 


cradle-base motor has been established as one 
New Haven, Conn. of the quietest and most suitable of all avail- 
Branch Offices in Principal Cities | able designs. 






Its suitability for oil burner, stoker and air 


js conditioning applications has won high 


commendation. 











ON MY WAY TO 

oe NEW YORK AND 

oy THE PICCADILLY 
ww 


s _. best hotel | know! 


Its position as a dependable drive for a long 
list of other appliances is firmly entrenched. 





| Design Characteristics 


| 

# Distinguishing features of the Leland cradle- 
base motor include a short-circuiting device 
capable of many years of dependable serv- 


! ice; a simple and positive brush lifter; a con- 











tinuous, self-filtering lubricating system; a 
type of mounting that definitely prevents 
shaft dislocation due to thrust; an exterior 
appearance that adds measurably to the sal- 
ability of the appliance on which it is used. 






Near everything, just 
200 feet from Broad- 
way. Modern, hospit- 



















able, and comfortable. 
Like the Manager, 
like the rates —$2.50 
single, $3.50 double, 


for a room with bath! 


As we enter upon a new era in business, make 


it a point to inspect and test this motor. 
Familiarize yourself with its many distinctive 
features. 













THE HOTEL - 


PrICCA BILE? 


45th St. + W. of Broadway +» New York 
WILLIAM MADLUNG, Msgr. 
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eo ee i 
ELECTRITE EXQaeee 
iain LD 


A high grade fibre board 


i is UL: d 
for electrical insulation. ie | Ua ee et 


COMPANY cape 


A material of quality pos- 
sessing high tensile and 
dielectric strength. 


Because of its accuracy, 
uniformity and complete 


: ’ dependability, many 
Used by many of the lead- P 


leading manufacturers 


ing manufacturers of have standardized on 
electrical equipment. Chace Bimetal for the 


automatic operation of 


their products. Submit 
Pulp Products Department your problems to Chace. 


WEST VIRGINIA wor 


SHEETS 


PULP & PAPER COMPANY i | STRIPS 


FORMS 
230 Park Avenue 35 East Wacker Drive 


New York, N. Y. Chicago, Ill. W.M.C ae CE VALVE : oF 


1608. Be 


De Witt Operated Hotels 


A ri feature 
pe Wi Unusually Comfortable Rooms, 
SER Paka the Finest of Foods 
en ©) n and 
P , ahd Rates from 
A $2.50 Single, $3.50 Double 


In CLEVELAND It’s The 


RGLE VELA et Hollenden 
xy 1050 Rooms, all with Bath 
4-Station Radio Speaker in Every Room 


In CHICAGO It’s The 


AETCACS La Salle 


rH z “The Hub of the Loop”’ 
1000 Comfortable Rooms 


In COLUMBUS It’s The 


Neil House 


650 Rooms, all with Bath 
Radio Speaker on Request 


In AKRON It’s The 


Mayflower 


450 Rooms, all with Bath 
4-Station Radio Speaker in Every Room 


De Witt Operated Hotels 


are Located in the Heart of thelr Respective Cities 
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s[ters. 
Fi [ter. weg 


iy, agp ANron mace > 


UTILITIES 
ACCEPT 
THIS LABEL 


on the appliance you manufacture equipped 
with a TOBE FILTERETTE as positive proof 
and guarantee that the appliance will create 
no radio noise 










NTON. M& 


T INTERFERE WIS 










Eliminating radio noise is our business. 
Hundreds of utilities are using TOBE 
equipment to locate and measure radio 
noise. 87 leading electrical manufac- 
turers have submitted appliances to our 
laboratory for the recommendation and 


design of the proper FILTERETTE. 







eer 










This service is available to recognized 
manufacturers at no expense. We 
cheerfully welcome inquiries. 


TOBE DEUTSCHMANN 
CORPORATION 


The acknowledged authority on radio interference 


—makers of FILTERETTES; the accepted remedy 
Canton, Mass. 


Complete line of oil, paper, and electrolytic condensers 
for capacitor motors. 









You Can’t Laugh Off 


$15,000 to $20,000 savings! That's 
what one nationally known concern 
figures the Metal Edge packaging 
method nets them every year. 
Moreover, it gives them the strong- 
est paper boxes—colorful boxes that 
tie in perfectly with their advertis- 


ing and merchandising programs. 
Maybe YOU too can use this differ- 
ent method. 


Write for Portfolio 


National Metal Edge Box Co. 


1204 Callowhill St. Philadelphia, Pa. 


Q DRAWING 


STAMPING 


3] ° FORMING {F% 


Small Metal Parts \\ 
VF 


In 


Ee Brass, Copper & Steel © 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 














METAL STAMPING SERVICE 
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“GLOBAR” 


Reg. U. S. Pat. Off. 


RESISTORS 


for 


INDUSTRIAL 


_ : APPLICATIONS 


“GLOBAR’” Industrial Resistors are made in two 


types: type “A” material having but a very slight nega- 








tive temperature coefficient of resistance—type “B” 
material having a pronounced negative temperature 
coefficient of resistance. The type “B” resistor has de- 
cided advantages in many applications, but both resis- 
tors will withstand tremendous overloads for short pe- 
riods of time and are without equal where high volt- 
ages are encountered. 


There are numerous applications for such resistors, a 
few of which are as follows: 


X-Ray Machines 

Motor and Generator Control Circuits 
Radio Transmitters 

Lightning Arrestors 

Battery Discharge Test Sets 
Photo-electric Cell Applications 

High Voltage Disconnect Switches 


Compensators for Positive Temperature 
Coefficient 
Voltage Dividers 


Resistance Range and Watt Capacity “Globar” Resistors are 
equipped with metal- 
Ohms. TYPE “A” | TYPE “B” ized ends and are avail- 
| Watts per sq. in.|Watts per sa. in.) able in a wide range of 
Pe mee standard sizes and rat- 
10 to1oo | 1.0 8 
| | ings. 


Ia 


Our engineers will be 
glad to aid you in se- 
lecting the proper re- 
sistor for your applica- 
tion. 


GLOBAR CORPORATION 


(A SUBSIDIARY OF THE CARBORUNDUM COMPANY) 


Niagara Falls, N. Y. 


Pacifie Abrasive Supply Co., San Francisce and Los Angeles 


Williams and Wlison, Ltd., British Resistor Company, Ltd., 
Montreal-Toronto, Canada Manchester, England 


100 to 10,000 | 0.66 


10,000 to 
500.000 | 0.33 





500,000 to | 
10,000,000 | 


Globar is the registered trade name given to non-metallic 
electrical heating and resistance materials, end to other 
products of Globar Corporation, and is its exclusive property 
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QUIETNESS REQUIRES THE PROPER RUBBER MOUNTING 


The first essential of a rubber mounting is that 


it have rotative flexibility, thereby allowing 
the body of the motor to rotate freely so that 
no objectionable noise is transmitted to the 
base. The rubber cushion absorbs all the 
objectionable noises. . . . To be permanent, the 
rubber must be held securely so that it will not 


slide out of place or take a set and thus become 


DELCO PRODUCTS CORP 


ineffective. . . . These things are accomplished 
by the Delco vulcanized rubber mounting. The 
rubber is placed around the center of the motor, 
allowing it to oscillate freely. The plates to 
which the rubber is vulcanized hold it perma- 
nently. .. . For quiet installation, be sure to inves- 


tigate the Delco vulcanized rubber mounting 


which is an exclusive feature on Delco motors. 


RATION, DAYTON, OHIO 





RELAYS— RHEOSTATS— CONTROLS 


designed and produced for particular uses 


WL 


OUR PRODUCTS 
SERVE 


THESE INDUSTRIES 


Public utilities 
Radio and broadcasting 
Telephone and telegraph 
Motor control 
Wire manufacturing 
Chemical laboratories 
Automatic machines 
Paper and paper box 
manufacturing 
Package machinery 
Elevators 
Railways 
General manufacturing 
Lighthouse service 
Steel production 
Ventilating and air 
conditioning 
Public buildings 
Instrument manufactur- 
ing 
Laboratories 
Rubber manufacturing 
Glass and ceramics 
Moving picture produc- 
tion 
Blue print machines 
Hospitals and schools 
Signal systems 
Mining machinery 
Aircraft and airways 
etc. 


If your job requires a Time Delay Relay, we can 
supply it for mechanical, thermal or pneumatic 
operation. To the left is illustrated the Motor 
Driven type. The time interval may be adjusted 
by changing the arc of travel of the trip arm. 
Standard gearings permit various ranges from 4 
seconds to 25 minutes. To the right is illustrated 
the Pneumatic type. This is non-adjustable but the 
time interval may be anything specified from 1 
second to 30 minutes. Both types provide low 


voltage release and automatic re-cycling. 


All Ward Leonard Magnetic Relays have continuous duty coils and 
silver-to-silver wiping contacts. 


The Midget Magnetic Relay, 
for single or double pole 
operation, single or double 
throw, for use on any type 
of circuit, A.C. up to 220 
voltsor D.C. upto 115 volts. 


The Type D Magnetic Relay 
with up-and-down contacts 
controlling two normally 
open and two normally 
closed independent circuits 
has a capacity between that 
of a relay and a low duty 
contactor. 


Ward Leonard Rheostats have the highest continuous duty watt rat- 
ing for a given space and permissable temperature rise. The three 
types illustrated below include such important features as “dead” 
shaft construction for steel panel mounting, and maximum bearing 
surface between contacts. The resistance wire is mounted ona refrac- 
tory base and coated with Vitrohm (vitreous enamel) to prevent shift- 
ing with adjustment of the contact shoe. 


Vitrohm Ring Type Rheo- 
stat; Resistance range 1 to 
10,000 ohms, capacity 100 
watts. Extremely rugged con- 
struction, combined with 
fine continuous adjustment. 


Vitrohm Coil Type Rheo- 
stat; Resistance range 1 to 
350 ohms, capacity 70 watts. 
Extremely shallow depth 
combined with fine contin- 
uous adjustment. 


Vitrohm Adjustat; Resist- 
ance range 1 to 25,000 ohms, 
capacity 30 watts. Small di- 
ameter and shallow depth 
make this type available for 
limited space conditions. 


Contactors of Ward Leonard design combine 
durability, sturdiness, and accessibility, effici- 
ency and liberal ratings. They are available for 
A. C.or D. C. operation in a variety of types 


and capacities. 
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